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Mission  Statement  FY  82 


Conducts  research  and  development  on  health  hazards  of  Army  Aviation, 
tactical  combat  vehicles  and  selected  weapon  systems.  Assesses  the 
health  hazards  from  noise,  vibration,  acceleration  impact  and  visual 
demands  of  such  systems,  and  defines  measures  to  offset  hazards. 
Assesses  stress  and  fatigue  in  personnel  operating  these  systems  and 
develops  countermeasures.  Assists  in  development  of  criteria  upon 
which  to  base  standards  for  entry  and  retention  in  Army  aviation 
specialities.  Assists  other  USAMRDC  laboratories  and  institutes  in 
research  on  the  bioeffects  of  laser  systems,  medical  defense  against 
chemical  agents,  impact  of  continuous  operations  on  individual  and 
crew  performance,  and  development  of  improved  means  of  patient 
evacuation.  Assesses  current  life  support  equipment  to  identify 
causes  of  failure  and  devise  improved  design.  Assists  the  combat 
developers  and  materiel  developers  of  new  Army  aviation  and  tactical 
combat  vehicle  systems  ‘o  recognize  and  eliminate  health,  hazards  as 
early  as  possible  in  the  developmental  cycle.  Conducts  collaborative 
research  with  other  Department  of  Defense  and  other  Federal  agencies 
on  medical  research  and  development  issues  of  common  concern. 
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COL  STANLEY  C.  KNAPP,  COMMANDER 


LTC  Roger  P.  Hula, 
Executive  Officer 


LTC  Roger  W.  Wiley, 
Deputy  Commander 


Introduction 


The  U.  S.  Army  Aeromedical  Research  Laboratory  (USAARL)  is  a  medical 
research  laboratory  of  the  U.  S.  Arm/  Medical  Research  and  Develop¬ 
ment  Command  (USAMRDC) ,  Office  of  the  Surgeon  General.  USAARL  is  a 
tenant  organ izat ion  at  the  United  States  Army  Aviation  Center,  Fort 
Rucker,  Alabama. 


The  USAARL  was  established  in  1962  to  accomplish  research  in  sup¬ 
port  of  the  Army  aviation  community  and  airborne  activities  and 
to  provide  a  central  aeromedical  research  and  reference  library 
for  the  Army  aviation  effort.  Additional  mission  areas  were  added 
to  the  laboratory  in  1974.  The  laboratory's  further  expanded 
mission  now  includes  the  assessment  of  the  medical  impact  of  au- 
vanced  armor  and  artillery  weapons  systems  and  other  nonmedical 
materiel . 

Being  located  at  the  U.  S.  Army  Aviation  Center  enables  laboratory 
personnel  to  follow  closely  Army  aviation  developments.  The  lo¬ 
cation  of  other  aviation  research  and  development  activities  at 
Fort  Rucker  promotes  a  team  approach  to  the  solution  of  Army 
aviation  problems. 

USAARL's  close  liaison  with  aviation  research  laboratories  of  the 
Army,  of  other  U.  S.  Armed  Forces,  government  agencies  and  the 
civilian  community  enhances  our  research  efforts. 

USAARL  also  maintains  close  coordination  with  foreign  governments 
of  NATO  countries  on  aviation  medicine  matters  through  its  involve¬ 
ment  with  the  Advisory  Group  for  Aerospace  Research  and  Development 
(AGARD) ,  a  NATO  organization. 

This  report  gives  an  overview  of  USAARL  during  FY  81,  identifies 
current  areas  of  research  and  gives  a  brief  description  of  the 
research  programs.  The  DA  Forms  1498  under  which  this  research 
work  is  done  are  in  the  Appendix. 

This  report  is  prepared  to  fulfill  the  requirements  of  OTSG 
Regulat ion  70-31 . 
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Management 


Anticipation  and  expectation  of  moving  into  USAARL's  new  facility 
during  FY  81  had  a  profound  influence  on  all  USAARL's  scientific 
and  management  decisions.  Management  decisions  had  to  be  weighed 
in  light  of  an  imminent  move  that  still  had  not  taken  place  at 
the  end  of  FY  81.  In  spite  of  this  "Peril's  of  Pauline"  exist¬ 
ence,  USAARL  moved  forward  during  the  year. 

An  organizational  change,  designed  to  improve  productivity  and 
enhance  the  status  of  scientists  by  grouping  them  professionally 
in  relation  to  program  initiatives,  was  initiated  early  in  FY  81. 
Most  significant  in  this  organizational  change  was  the  creation 
of  research  groups  as  professional  entities  for  the  conduct  of 
specialized  research  activities.  These  are  not  administrative 
groups,  but  groups  of  scientists  who  are  allowed  to  perform  science 
free  of  the  administrative  burden.  Even  where  groups  have  only  two 
or  three  personnel,  it  is  invaluable  to  have  their  functions  clear¬ 
ly  defined  within  the  organization.  This  of  course  has  increased 
the  workload  at  the  division  director  level  to  provide  all  needed 
support  to  these  groups. 

USAARL  research  investigators  and  scientists  increasingly  are 
being  asked  to  serve  as  action  officers  and  staff  officers  at 
major  Army  command  (MACOM)  and  DA  levels  to  brief  on  research 
programs  and  operational  issues  in  which  and  of  which  they  have 
been  knowledgable  participants.  These  experiences  include  parti¬ 
cipation  in  "Blue  Ribbon"  panels,  briefing  for  in-process  reviews 
(IPR),  and  various  high  level  committee  participation.  Thus  far, 
the  advantages  of  these  experiences  have  outweighed  the  adverse 
impact  on  investigators'  time  away  from  the  bench. 

The  past  year  has  seen  an  increase  in  the  demand  for  technology 
and  information  transfer.  Requests  from  both  foreign  and  domestic 
sources  have  been  filled.  We  expect  growth  in  technology  informa¬ 
tion  transfer  to  continue  at  an  accelerated  pace  in  FY  82  and 
USAARL  will  strive  to  meet  this  great  need. 

The  extramural  contract  research  program  continues  to  grow.  This 
program  directly  supports  in-house  core  programs  and  the  laboratory 
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program  overall  since  each  research  contract  is  keyed  to  a  specific 
in-house  work  unit.  The  high  potential  for  growth  in  this  area 
should  allow  USAARL  to  capitalize  on  in-house  and  extramural  talents. 

Traditionally,  USAARL  has  demonstrated  its  scientific  responsiveness 
to  the  user  community  through  execution  of  customer- funded  research 
studies.  Customer- funded  research  studies  have  provided  exceptional 
dividends  to  USAARL  by  helping  offset  some  effects  of  inflation  and 
by  helping  new  start  projects  relevent  to  the  core  mission  programs. 
During  the  past  years,  much  of  this  work  was  relevent  to  emerging 
major  weapon  systems.  Through  these  studies  we  have  gained  in 
technology,  experience,  and  interface  with  the  Army  in  the  field. 

An  equipment  planning,  usage,  and  control  program  was  established  for 
identification  and  disposal  of  excess  equipment,  for  programming  and 
budgeting  of  special  purpose  equipment,  and  for  long-range  planning 
for  unique  research  equipment.  We  expect  this  program  to  increase 
the  effectiveness  of  each  dollar  that  goes  into  research  equipment 
and  thereby  enhance  our  research  programs. 

Establishing  an  in-house  incentive  awards  committee  in  EY  81  improved 
the  quality  of  incentive  awards  nominations.  The  commander  estab¬ 
lished  this  committee  to  help  evaluate  all  civilian  award  nominations 
and  speed  the  approval  process. 

Management  negotiated  and  successfully  defended  an  entirely  new 
mission  to  assist  in  the  research  of  medical  defense  against  chemical 
agents.  The  new  mission  statement  for  FY  82  will  greatly  expand 
USAARL's  research  responsibi  1 i tes  . 

The  enlarged  and  more  functional  space  of  the  new  laboratory  facility, 
which  we  will  occupy  in  early  FY  82,  the  expansion  of  the  research 
animal  facilities,  an  increase  in  hybird  computer  capability  and 
full  implementation  of  existing  projects  along  with  our  expanded 
mission  responsibilities  promises  to  make  FY  82  an  exciting  and 
challenging  year. 

USAARL  has  been  operating  with  the  organizational  structure  shown 
in  the  accompanying  chart.  This  chart  reflects  the  functional 
realignment  that  was  effected  in  October  1980  and  which  has  been 
approved  by  USAMRDC. 


Support  Divisions 


Headquarters 


The  headquarters  group,  in  addition  to  the  Commander,  Deputy 
Commander  and  executive  Officer,  consists  of  the  Detachment  Com¬ 
mander/Adjutant's  Office,  the  Scientific  Information  Center,  and 
the  Resource  Management  Branch. 


Office  of  Detachment  Commander/Adjutant 

Ihe  office  of  the  Detachment  i orrandc r .  jvtant  provides  command 
and  control  functions  for  all  enlisted  scrv i cemcmhers  assigned  to 
USAARL.  All  military  personnel  actions  (officer  and  enlisted), 
enlisted  disciplinary  actions,  and  mandatory  subject  training  were 
performed  by  tills  office. 

This  office  coordinated  all  USAARl.'s  adminstrat ivc  functions,  pro¬ 
vided  postal  support,  and  protocol  services. 


Resource  Management  Branch 

Ihe  Resource  Management  Branch,  formerly  the  Office  of  the  Comptrol¬ 
ler,  had  several  major  changes  during  IV  Si.  Authorisation  was 
obtained  for  a  budget  analyst  and  a  temporary  management  assistant. 
The  budget  analyst  position  was  filled  in  September  1981  and  action 
is  underwax  to  fill  the  management  assistant  position. 

The  Resource  Management  Branch  staff  consists  of  one  supervisory 
program  analyst,  one  budget  analyst,  one  management  assistant, 
two  budget  clerks,  and  one  student  aide. 
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The  severe  funding  shortage  during  the  first  half  of  the  year  and  the 
uncertainty  of  the  occupancy  of  the  new  research  facility  resulted  in 
an  erratic  funding  posture  during  FY  81.  .Nevertheless,  IJSAARJ.  con¬ 
ducted  its  assigned  mission  and  ended  the  fiscal  year  with  an  overall 
obligation  rate  of  8s  percent. 


during  1A  81  USA  A  Is  I .  underwent  an  organizational  change  which  realigned 
manpower  positions  authorized  for  two  research  divisions  and  created  a 
third  research  division.  This  organizational  change  was  necessary  to 
more  closely  realign  research  elements  under  programmatic  and  pro¬ 
fessional  groupings  for  execution  of  the  approved  mission.  The  fol¬ 
lowing  comparison  listing  shows  only  authorized  positions;  it  does  not 
include  temporary  hires,  co-op  students,  or  student  aides. 


P rev i ous 

Organizational  I  1  omen t  Tilth 

Office  of  the  Commander  4 

Compt ro 1 1 e r  1 

detachment  Commando r/Ad  j ut ant  A 
detachment  3 

Scientific  Information  Center  2 

Human  'lolerance  and  Surviv 

al>  i  1  i  t  y  l>i  vi  s  i  on  lb 

field  Research  and  Biomedical 

\pplications  division  38 

\/  \ 

lechnical  and  logistical 

Se rv  cos  division  If 

Research  Scstems  division  11 

1  38 


New 

Organ izat  iontH  l  lemcnt  Auth 

N  o  c  h  a  n  g  e  4 

Resources  Management  Branch  1 
detachment  Commando r/Ad j ut ant 
del ct  e 

Scientific  Information  Center  3 
Sensory  Research  division  33 


R i omed  i  ca  1  App 1 i ca t i on s 

Research  division  32 

Biodynamics  Research  division  1" 

Technical  t. .id  logistical 

Services  division  22 

Research  Systems  division  14 

1 38 


I  here  were  no  audits  or  snivel's  conducted  in  TV  81;  however  plans 
are  for  IISVMRdC  to  conduct  an  on-site  manpower  utilization  survey 
during  I'Y  82. 


Scientific  Information  Center 


The  Scientific  Information  Center's  mission  was  updated  and  broad¬ 
ened  in  FY  81  to  include  responsibility  for  technology  data  transfer 
to  other  agencies  and  information  services.  USAARL's  Scientific 
Information  Center  serves  as  the  centralized  scientific  information 
and  reference  center  for  the  Army  aviation  community  concerning  aero- 
medical  and  life  sciences  research. 

During  the  FY  81  organizational  change,  the  writer-editor's  office 
became  part  of  the  Scientific  Information  Center.  Technical  editing 
and  writing,  public  and  command  information  program  coordination, 
exhibit  support,  and  laboratory  historical  research  are  provided 
through  this  office.  The  Hometown  News  program  for  military  person¬ 
nel  was  vigorously  pursued  with  34  releases  being  submitted  during 
FY  81.  Feature  articles  highlighting  the  Laboratory's  achievements 
and  personnel  were  published  in  the  post  and  local  area  newspapers. 
The  USAARL  pictorial  history  for  use  in  the  laboratory  facility 
lobby  was  an  on-going  effort  planned  and  coordinated  by  the  writer- 
edi tor . 

The  necessary  equipment  to  add  on-line  data  base  capabilities 
(Lockheed  DIALOG  and  DTIC  systems)  is  on  hand  and  installation 
awaits  the  move  to  the  new  laboratory  facility.  This  is  a  needed 
capability  and  will  be  of  great  help  to  all  USAARL  investigators 
and  technicians. 

Personnel  performed  twenty  literature  searches,  provided  the  Office 
of  The  Surgeon  General  (OTSG)  a  report  on  problems  of  research 
libraries,  reissued  USAARL's  laboratory  notebook  policy,  and  per¬ 
formed  a  study  on  library  jobbers  and  vendors  for  the  past  five 
years  and  submitted  it  to  the  OTS,.  librarian. 

Microfiche  of  the  entire  collection  of  Government  Reports  I ndex 
and  of  all  DA,  DOD,  and  civilian  personnel  rcgul at l ons  including 
Federal  Personnel  Manuals  and  X 1 1 8  Standards  were  purchased.  This 
service  is  updated  on  a  monthly  FasTs  and  saves  manpower  by  elim¬ 
inating  the  time-consuming  necessity  for  posting  changes. 

Two  training  seminars  in  use  of  on-line  data  systems  were  held  for 
researchers.  Scientific  Information  Center  personnel,  and  local 
1  ibrar  ians  . 


The  FY  82  Affirmative  Action  Plan  and.  the  first  statistical  analysis 
of  the  USAARL  workforce  were  prepared. 


Research  Systems  Division 


The  Research  Systems  Division  provides  support  to  the  Laboratory  in 
the  areas  of  computer,  biomedical  engineering,  data  systems  and  in¬ 
strumentation,  mathematical  and  statistical  services,  and  aviation. 
Major  research  projects  supported  during  fiscal  year  1981  were  as 
follows: 

The  airborne  data  acquisition  module  of  the  second  generation  of  the 
Helicopter  In-flight  Monitoring  System  ( II IMS  II)  was  completed  early 
in  FY  81.  Currently,  the  II IMS  can  record  22  aircraft  parameters  and 
up  to  SO  user-defined  signals,  all  at  programmable  sampling  rates.  A 
scries  of  training  seminars  was  held  for  potential  users.  The  labora¬ 
tory-based  data  processing  system  was  completed  and  used  to  support 
the  Chemical  Defense  Study.  Several  hardware,  software  and  operation¬ 
al  improvements  included: 

(11  Development  of  a  programmable  read-only  memory  fPROM)  that 
loads  the  boot  strap  onto  the  11  IMS  II.  Also,  a  procedure  was  develop¬ 
ed  which  enables  any  program  to  be  put  on  a  PROM  to  be  used  with  PDP 
base  systems. 

(21  Two  interfacing/conditioning  circuits  were  designed  and 
constructed  for  measurement  of  body  skin  temperatures.  These  circuits, 
along  with  other  components,  were  packaged  in  two  units  for  use  with 
H I MS  II  and  the  In-flight  Physiological  Data  Acquisition  System 
( IF PDAS) .  field  support  for  testing  occurred  during  the  fourth 
quarter . 

The  II  PDAS  has  the  capability  to  record  physiological  parameters  such 
as  skin  temperatures,  heart  rate,  F.C.G ,  aircraft  intercom,  and  four 
user-defined  signals.  This  procured,  miniaturized  system  underwent  a 
long  period  of  debugging  and  checkout  to  make  it  operational. 

The  existing  miniature  heads-up  display  (mini -HUD)  interface  was  up¬ 
dated  to  allow  for  simultaneous  operation  with  the  HIMS  II  and  to 
allow  for  the  future  expansion  to  the  second  phase.  This  expansion 
will  permit  the  pilot  to  view  an  increased  number  of  aircraft  control 
and  performance  parameters  such  as  roll,  pitch,  heading,  air  speed, 
altitude,  slip  and  master  caution. 

A  data  acquisition  system,  to  support  a  human  response  to  vehicular 
firing  study,  was  designed  using  existing  equipment  to  record  six 
accelerations,  time  and  voice.  The  study  involved  measuring  head 
and  chest  accelerations  resulting  from  vehicular-based  firing  of  105mm 
and  155mm  rounds.  The  "subject"  for  the  first  test  phase  in  August 
was  a  95th  percentile  anthropometric  dummy.  Data  analysis  was  done 
on  the  Laboratory  SF.L/F.AI  hybrid  computer. 

Subject  response  panels  were  designed  and  fabricated  to  be  used  in 
conjunction  with  the  Apple  II  Computer  System  to  support  an  instructor 
pilot  fatigue  study. 


The  Multi-Axis  Vibration  System  (MAVS)  was  used  to  support  a  visual 
acuity  test,  a  study  of  the  effect  of  vibration  in  a  supine  seat  on 
selected  measures  of  cardiopulmonary  mechanics,  and  vibration  tests 
on  a  low-light  level  camera  for  the  U.S.  Army  Aviation  Board,  Ft. 
Rucker,  Ala. 

Resource  Systems  Division  completed  renovation  of  all  Raydist  sites 
on  USAARL’s  field  facility  and  designed  a  strobe  light  system  which 
is  activated  by  tactical  frequency  modulated  radio  for  night  flight 
locat  ion . 

The  hybrid  computer  facility  was  upgraded  through  the  purchase  of  a 
high-speed  line  printer  and  a  movable  head  disc  to  triple  the  print 
ing  speed  and  double  the  mass  storage  capacity.  FY  81  also  saw  the 
completion  of  a  convenient  and  flexible  software  system  for  inter¬ 
active  graphical  exploration  and  evaluation  of  aeromedical  research 
data. 


Phase  II  of  DSAARl.'s  Work  Measurement  Program,  a  computerized  man¬ 
agement  tool  for  task  and  time  accounting,  was  implemented.  The 
system  was  expanded  to  include  all  laboratory  personnel  for  a  trial 
per  i  od . 

Consultation  was  provided  for  the  following  support  projects: 

a.  Interfacing  a  Rase  11  printer  to  a  PTC  1.ST-II  computer. 

h .  Interfacing  a  PhC  PDP-11  computer  to  the  SF.L  8500. 

c.  Interfacing  a  Dili".  1.SI-II  to  a  programmable-rcad-only-memory 
programmer  circuit  to  produce  PROMS  for  the  DIMS  II  systems. 

d.  Analysis  of  the  calibration  of  drop  tower  equipment  for  the 
crushahlc  carcup  program. 

c .  \ssemhly  and  checkout  of  a  device  to  provide  signals  for 
spatial  bandwidth  equalization  tests. 

f.  Installation  of  strain  gauges  for  measuring  pilot  control 
st i c  k  f o i ccs. 


Statistical/  Mathematical  Support 

Statistical  and  mathematical  activities  arc  often  "hidden"  or  "be¬ 
hind  the  scenes"  activities.  Therefore,  contributions  are  or  may  be 
incorporated  into  reports  or  briefings  w'thout  necessarily  being 
highly  visible. 


Assistance  was  given  to  the  user  in  the  use  and  interpretation  of 
the  General  Linear  Hypothesis  (GLH)  model  for  an  unbalanced  experi¬ 
mental  design.  This  assistance  made  it  possible  for  scientists  in  a 
study  to  use  the  complete  set  of  data  available  from  several  sub¬ 
studies  to  analyze  data  from  an  unbalanced  design. 

The  results  of  a  time  series  analysis  of  the  short-term  memory  data 
from  a  1979  simulator  performance  study  were  presented  in  an  in- 
house  report  and  were  the  basis  for  a  presentation  at  the  Second 
Numerical  Analysis  and  Statistical  Analysis  Conference. 

Statistical  advice,  counsel,  or  analysis  was  done  or  given  for  the 
studies:  cardiopulmonary  function  testing  in  a  vibration  environ¬ 
ment  study  (design  of  experiment  and  exploratory  data  analysis); 
analysis  of  visual  performance  data  from  the  study  of  the  H57-A  and 
HS7-C  aircraf.;  statistical  analysis  of  the  visual  acuity  study  data 
(unequal  group  sizes)  in  a  vibration  environment;  regression  analy¬ 
ses  of  the  results  and/or  data  from  a  field  test  of  a  Perkins -Elmer 
machine  for  measuring  PO2  and  PCO2  with  four  groups  of  subjects; 
design  of  sample  surveys  for  cardiopulmonary  function  testing  and 
audiometric  testing  of  Army  Aviators.  . 

A  guide  entitled  "Putting  Statistics  into  Scientific  Publications: 

A  Guide"  was  published. 


Aviation  Support 

Fiscal  Year  81  saw  emphasis  placed  on  management  of  the  training 
portion  of  the  flying  hour  program.  In  FY  SO,  the  monthly  training 
flight  hours  fell  as  much  as  21%  below  programmed  monthly  hours 
while  only  94%  of  the  yearly  programmed  hours  were  flown.  A  monthly 
variation  of  less  than  15%  from  the  programmed  training  flight  hours 
was  our  goal.  In  FY  81,  using  a  manual  management  system,  101%  of 
the  training  hours  were  flown  with  a  monthly  variance  of  only  12%. 

A  decrease  in  the  monthly  variance  provides  for  a  more  uniform 
training  cycle  where  aviators  receive  recurring  training  instead  of 
training  long  periods  a  few  times  a  year.  Recurring  training  helps 
promote  safety  and  increases  pilot  capabilities. 

A  computer  program  has  been  written  for  FY  82  management  of  the 
flying  hour  program.  This  program  tracks  flying  hours  (both  re¬ 
search  and  training),  computes  actual  cost  per  flight  hour,  reports 
by  exception  when  aircraft  is  10  hours  before  scheduled  maintenance 
(to  assist  in  scheduling),  and  provides  analysis  and  projections  of 
flying  hours  and  costs.  This  system  decreases  management  time  and 
should  decrease  monthly  training  hour  variance  to  less  than  10%. 
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Aviation  support  was  provided  by  the  seven  assigned  MSC  research 
aviators  using  the  capabilities  of  the  diversified  types  of  research 
aircraft  assigned  to  USAARL.  Research  application  of  the  JUH-1H 
provided  an  airborne  platform  for  continued  research  on  the  Integra¬ 
ted  Helmet  and  Display  Sight  System  (IHADSS),  Projected  Map  Display 
(PMD) ,  testing  of  chemical  defense  ensembles,  and  evaluation  of  a 
helicopter  oxygen  generating  system. 

Though  most  of  the  research  flight  time  was  conducted  at  low  alti¬ 
tudes  in  the  highly  congested  helicopter  training  area  around  Fort 
Rucker,  USAARL  had  another  accident-free  aviation  year.  This  is 
largely  due  to  the  ready  availability  of  the  JOH-58  and  its  capabil¬ 
ity  of  flying  as  cover  aircraft  and  preventing  serious  mishaps  be¬ 
fore  they  take  place. 

The  JU-21G  continued  to  be  used  in  testing  on-board  oxygen  systems 
for  sustained  periods  of  time  at  altitudes  far  in  excess  of  heli¬ 
copter  service  ceilings. 

Intensified  Army  management  of  aviator  proficiency  drastically 
increased  aviator  training  requirements.  Even  with  this  increase 
in  aviator  training  requirements,  USAARL  aviators  provided  61  hours 
more  of  research  flying  than  in  FY  80.  Flight  hours  in  FY  81  were 
research  hours  841,  training  hour-  418,  for  a  total  of  1,259  flight 
hours . 


Technical  and  Logistical  Services  Division 

The  Technical  and  Logistical  Services  Division  provides  total  sup¬ 
port  programs  for  scientific  arts,  laboratory  crafts,  maintenance 
management,  supply  and  acquisition,  property  management,  and  facil¬ 
ities  management  areas. 

Requests  for  supplies  and  services  submitted  to  ITjLS  increased 
significantly  during  FY  81.  These  increases  were  attributed  to 
preparation  and  monitoring  of  the  new  laboratory  building  and  im¬ 
proved  support  programs  for  the  research  effort.  FY  81  break  out 
of  requested  services  and  supplies  was: 


Scientific  Arts 

Laboratory  Crafts 

Maintenance 

Supply 

Property 

Property 


590 

Work  Orders 

202 

11 

11 

344  5 

ft 

” 

3120 

Orders 

3206 

Orders 

Received 

854 

I  terns 

Turned  In 

TSLS  Division  continued  to  monitor  construction  of  the  new  labora¬ 
tory  facility.  The  furniture  and  equipment  packages  are  on  hand 
and  ready  for  installation  in  the  new  building. 


19 


Funding 

Customer-Funded  Projects 


Customer- funded  projects  foster  a  sharing  situation.  They  are  a 
complementary  effort  to  our  established  scientific  research  programs. 
Designers  and  developers  buy  our  expertise  in  areas  where  they  nor¬ 
mally  do  not  have  the  scientific  manpower  to  accomplish  a  specific 
scientific  task;  for  example,  vision  related  research.  We  perform 
the  research,  accumulate  the  data,  and  provide  a  real  product  in 
terms  of  data  and  letter  reports.  We  increase  our  scientific  data 
base  as  we  supply  the  information  sought  by  the  designers  and 
developers . 

There  were  six  customer- funded  projects  in  FY  81.  Four  of  the  pro¬ 
jects  were  carried  forward  from  FY  81,  and  two  were  new  projects. 
Three  of  those  that  were  from  FY  80  were  completed  in  FY  81.  The 
projects,  funding  agency,  and  a  brief  progress  report  are  given. 


Title  Aviator  Workload/Ter formance  Assessment  in  Support  of  Advanced 

Attack  Helicopter  (AAH) 

FUNDED  BY:  AAIi-64  Project  Manager,  Aviation  Research  and 

Development  Command  (AVRADCOM) 

1VVFSTIGATOR:  LT  David  0.  Cote 

Objective  To  investigate  the  physiological  and  psychological  limits 
of  human  capability  and  compatibility  with  aviator  crew  stations, 
crew  tasking  and  consequent  cumulative  crew  workload,  stress  and 
fatigue  in  the  YAH-64  and  provide  data  which  will  point  out  areas  of 
system  design  hampering  mission  effectiveness.  To  organize  and  as¬ 
sess  aviator  performance  data  with  which  to  determine  the  navigation 
performance  and  procedures  for  AAH  crewmembet- . 
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Progress  Workload  and  navigation  performance  data  associated  with 
three  navigation  systems  were  collected  and  analyzed.  Results  were 
presented  at  the  annual  forum  of  the  American  Helicopter  Society,  May 
H'Sl,  and  to  the  I RADC'C  System  Manager  of  attack  helicopters,  .July 
l'.'Sl.  The  technical  report  was  drafted  and  should  he  published  in 
the  first  quarter  of  IV  S2. 

Title  Health  Hazard  Assessment  and  Implications  of  Whole-Body  Vibra¬ 
tion  Associated  with  Advanced  Combat  Vehicle  Technologv 

I  UNl'l.D  BY:  Tank  and  Automotive  Command  (TACOM) 

IMTST1GATPR:  .).(!.  Johnson,  Isaac  Behar 

Objective  A  multidisciplinary  approach  will  he  used  to  assess  the 
effect  (f  whole-hodv,  low-frequcncv  vibration  and  noise  peculiar  to 
advanced  combat  vehicles  on  human  visual,  vestibular,  hearing  and 
musculoskeletal  systems.  Dynamic  characteristics  of  the  High  Surviv¬ 
ability  Test  Yohi c 1 e- hi ght  (HSTV-1.1  semi-supine  scat  will  be  deter¬ 
mined  by  lourier  transform  techniques  using  instrumented  human  sub¬ 
jects  on  the  USAARI.  multi-axis  vibration  table.  Stress  and  fatigue 
reactions  including  neck  muscle  stress  and  head  coupled  vibration 
will  he  assessed  by  standard  biochemical  and  psvehophys iologic  as 
well  as  specialized  electromyographic  techniques.  Dynamic  visual 
acuity  and  eye  fatigue  will  he  studied  under  multiple  conditions  of 
target  display  head  and  eye  movement  and  of  frequency  phase  controlled 
vibration,  contrast,  and  luminance.  These  effects  will  be  correlated 
in  relation  to  their  relative  hazards  to  acute  or  chronic  injury 
potential  and  influence  on  crew  performance,  comfort,  and  efficiency. 

Progress  Work  under  this  program  lias  been  completed  and  a  prelimi- 
r.;>ry  reert  submitted.  The  three  research  projects  used  human  sub¬ 
jects  to  determine  muscle  stress,  visual  acuity  decrements,  and 
changes  in  cardiopulmonary  mechanics  due  to  vibration  in  a  semi-supine 
seat.  The  neck  muscle  stress  data  was  reduced  and  demonstrated  that 
a  significant  increase  in  neck  muscle  stress  occurred  in  the  full 
supine  seat  position  when  the  volunteer  lifted  his  head  to  isolate  it 
from  headrest  vibration.  It  was  found  that  visual  acuity  decrements 
were  greater  (])  under  high  vibration  amplitude,  (2)  for  the  44° 
scat  hack  angle  than  the  34°  position,  (3)  with  the  head  resting  on 
the  head  support  than  raised  off  it,  (4)  for  low  contrast  targets 
than  for  high  contrast,  and  (5)  for  rapidly  moving  targets  than  for 
stationary  or  slowly  moving  targets.  The  evaluation  of  cardiopul¬ 
monary  mechanics  demonstrated  that  with  vibration,  cardiac  output 
generally  decreases  hy  10*  and  minute  volume  increases.  The  findings 
were  presented  at  the  Aerospace  Medical  Association  Meeting,  the  Tri- 
Service  Technical  Working  Group  for  Biodynamics,  and  the  International 
Workshop  on  Research  Methods  in  Human  Motion  and  Vibration  Studies. 


Title 


Development  of  Measurement  Techniques  for  the  Medical 
Assessment  of  Visually  coupled  Systems  (VCS)  Components 


TllNDHD  BY:  AAII-t>4  Project  Manager,  Aviation  Research 

and  Development  Command  (AVRADCOM) 

1 NV11STI GATOR  :  C  .  f.  Rash 

Objective  It  is  possible  to  compromise  an  aviator's  safety,  physio¬ 
logical  performance  and  his  ability  to  fly  when  designing  and  fabri¬ 
cating  a  visually  coupled  system  (VCS) .  The  VCS  hardware  must  be 
scrutinized  carefully  to  insure  mutual  man-machine  conformity.  The 
first  phase  of  this  study  was  concerned  with  the  Helmet  Mounted 
Sight  (I1MS)  component  of  the  VCS.  The  laboratory  experiment  was  con¬ 
ducted  to  determine  aiming  and  tracking  capabilities  of  aviators 
using  head  oriented  coupled  trackers.  The  effects  of  eye  dominance, 
helmet  suspension,  helmet  weighting  and  target  speed  on  accuracy  were 
investigated.  The  second  phase  focuses  on  the  assessment  of  helmet 
mounted  displays  (HMD).  factors  such  as  display  color,  image  quality 
and  size,  brightness,  contrast  and  their  impact  on  the  visual  system 
of  the  crewmember  and  consequent  performance  will  be  investigated, 
from  these  investigations  measurement  techniques  for  the  assessment 
of  visually  coupled  systems  will  be  developed. 

Progress  A  brief  study  was  conducted  to  assess  the  feasibility  of 
decreasing  the  transmission  of  the  beam  splitter  used  in  the  IHADSS 
in  order  to  effect  an  increase  in  the  daytime  contrast  of  the  IHADSS 
symbology.  It  was  concluded  that  a  combiner  with  a  lower  trans¬ 
mission  would  be  ou j ect ionabl e  during  periods  of  decreased  ambient 
light  conditions  lUSAARL  I.R  81-1-2-1).  The  study  to  assess  the 
feasibility  of  using  a  photochromic  beamsplitter,  called  a  combiner, 
in  the  IHADSS  found  the  photochromic  combiner  not  feasible  because 
of  the  attenuation  of  the  necessary  activation  energy  band  by  air¬ 
craft  windscreens.  (IJSAAR1.  I.R  81-7-2-1  ). 

A  modeling  program  which  calculates  various  display  f i gures -of -Merit 
has  been  completed  wiich  utilizes  a  previously  acquired  data  base 
containing  spectral  characteristics  of  various  phosphors,  visors, 
combiners,  and  optical  filters.  The  modeling  program  was  tested  on 
selected  HMD  configurations  and  found  to  be  valid.  (USAARL  Report 
No.  81-7).  These  reports  complete  this  project. 
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TitU  Combat  Vehicle  Crewman  (CVC)  Helmet  -  Impact  and  Acoustical 
Evaluation 

FUNDED  BY :  US  Army  Natick  Research  and  Development 

Command  (NARADCOM) 

INVESTIGATOR:  R.  Camp;  T.  Hundley 

Objective  The  objective  is  to  develop  a  combat  vehicle  crewman  (CVC) 
helmet  which  provides  acoustic  and  impact  protection  and  high  quality 
voice  communication  without  hearing  damage. 

The  approach  is  to:  (1)  measure  impulse  noise  of  combat  vehicles, 

(2)  establish  sound  attenuation  requirements  for  adequate  protection 
in  CVC  environment,  (3)  establish  electro-acoustic  characteristics 
for  equipment  to  assure  compliance  with  hearing  conservation  require¬ 
ments,  (4)  investigate  ear-seal  configuration  for  maximum  sound  atten¬ 
uation,  (S)  evaluate  impact  hazards  in  combat  vehicles  and  specify 
design  criteria,  (6)  determine  need  and  design  of  a  suspension  and 
retention  system  and,  (7)  determine  qualification  test  procedures. 

Progress  Minimal  acceptable  real-ear  attenuation  characteristics  were 
recommended,  based  on  present  state-of-the-art  technology.  Optional 
methods,  including  an  elastic  suspension  system  incorporated  with  the 
CVC  earcup,  were  investigated  for  improving  frequency  response  charac¬ 
teristics  of  helmet  earphones  in  the  PH-132,  PH-140,  and  SPH-4. 

Impulse  noise  data  from  weapons  firings  in  tanks  and  combat  vehicles 
were  reviewed  as  part  of  an  on-going  effort  to  characterize  the  noise 
hazard  profiles  encountered  in  combat  vehicles.  Crash  protection  cri¬ 
teria  for  a  US  Army  motorcyclist' s  helmet  were  developed  (USAARL  LR- 
81-2-4-1,  Medical  Design  Criteria  for  US  Army  Motorcyclist's  Helmet"). 

TitU  IS  Coast  Guard  Scan  Behavior  During  Search  and  Rescue 
Operat ions 

FUNDED  BY:  US  Coast  Guard  Research  and  Development  Center 

INVESTIGATOR:  Ronald  R.  Simmons 

Objective  A  joint  laboratory  project  was  initiated  to  determine  the 
role  of  eye  movements/performance  of  US  Coast  Guard  lookouts/scanners 
during  dynamic  search  and  rescue  operations.  The  specific  objectives 
of  the  investigation  included:  (11  determine  the  portion  of  time 
that  lookouts/scanners  actually  spent  on  visual  search;  (2)  determine 
the  patterns  of  eye  movement,  eve  fixations,  and  head  movement  used 
by  experienced  versus  novice  lookouts/scanners;  (3)  investigate  eye 
movements  and  lookout  response  just  prior  to  target  detection;  and 
(4)  correlate  scanning  patterns  with  target  detections  as  a  measure 
of  lookout  effect i veness . 
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Progress  The  liSAARL  visual  tracking  systems  were  modified  and  tested 
under  the  harsh  sea  environments  during  November  and  December.  The 
investigation's  data  collection  started  in  January  1981  and  con¬ 
tinued  through  February  1981.  Visual  data  were  collected  from  16 
aircrewmembers  in  a  HH-3F  helicopter,  12  lookouts  aboard  an  82-foot 
cutter,  and  15  lookouts  aboard  a  210-foot  cutter.  The  resulting  data 
films  were  processed;  the  data  entered  into  the  laboratory's  computer 
via  the  NACRS  data  reduction  system  and  analyzed.  The  final  results 
are  currently  being  reviewed  and  a  report  is  in  progress.  The  final 
report  to  the  US  Coast  Guard  is  due  December  1981  and  will  complete 
this  project. 


Title  Night  Vision  Goggles  Attitude  Display  Concept  Evaluation 

Program,  Phase  II 

FUNDED  BY :  Directorate  of  Combat  Developments 

INVESTIGATORS:  Bruce  E.  Hamilton  and  Ronald  R.  Simmons 

Objective  A  Letter  of  Agreement  (LOA)  was  signed  during  June  1981 
which  committed  the  Naval  Air  Systems  Command  (NAVAI RSYSCOM)  and 
USAAR1.  to  conduct  joint  research,  funded  by  the  Directorate  of  Combat 
Developments  (DCD) ,  on  a  heads-up  display  with  dynamic  attitude  indi¬ 
cator,  integrated  with  night  vision  goggles.  The  research  would 
evaluate  the  effectiveness  of  new  display  technology  and  focus  upon 
determining  whether  or  not  the  heads-up  display  could  effectively  be 
used  by  pilots.  Crucial  to  this  evaluation  is  the  quantitative  docu¬ 
mentation  of  changes  in  pilot  workload  as  a  function  of  the  heads-up- 
display  when  used  in  various  flight  environments. 

Progress  A  protocol  for  testing  has  been  drafted  by  USAARL  and  been 
given  tentative  approval  by  the  three  organizations  involved.  The 
progress  of  the  contractor's  efforts  has  been  monitored  and  delivery 
of  the  display  is  scheduled  for  December  1981.  Testing  will  begin 
in  January  1982  with  a  final  report  due  in  December  1982. 


Contracts 

The  comprehensive  extramural  contract  program  contributes  to  USAARL' s 
established  scientific  programs.  In  FY  81  one  contract  was  completed, 
one  cancelled,  three  terminated,  and  three  new  contracts  were  let. 
light  existing  contracts  will  continue  into  FY  82. 


Title  Auditory  and  Non-Auditory  Effects  of  Exposure  to  Low  Frequency 
No  i  se 
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CONTRACT  NO: 


PAMD 17-79-C-9180,  Accession  No.  DAOC  1825 


CONTRACTOR:  Department  of  Otolarynogology ,  Medical  Univer¬ 

sity  of  South  Carolina,  171  Ashley  Ave , 
Charleston,  South  Carolina 

I  WEST  I  GATOR :  John  H.  Mills 

Objective  The  determination  of  the  extent  and  frequency  region  of 
auditory  temporary  threshold  shifts  in  humans  from  exposure  to  low- 
frequency  noise  as  well  as  an  indication  of  the  role  which  will  lie 
reflected  by  elevated  cortisol,  epinephrine,  norepinephrine,  and 
blood  presure  levels. 

Progress  A  study  of  low-frequency  noise  effects  in  humans  has  shown 
that  temnorarv  threshold  shifts  (TTS)  were  greater  between  350-  70(1  II;, 
regardless  of  the  octave-band  center  frequency  ((>5,  125,  or  250  II;). 
exposure  to  90  dBA  for  8  hours  produced  larger  TTS  than  84  dRA  for  24 
hours.  Time  to  recovery  from  TTS  was  related  to  duration  of  the  expo¬ 
sure.  Xon-auditorv  effects  of  the  noise  exposures  included  small 
changes  in  serum  cortisol,  heart  rate,  blood  pressure,  and  catechola¬ 
mine  levels.  Contract  is  complete  and  report  lias  been  submitted. 


Title  Research  and  Development  of  Cochlear  Microphonic  Response 
to  Low  frequency  Noise 

CONTRACT  NO:  D.AMD1 7 -  '8 - C -  80b'  ,  Accession  No.  DAOC  "88c 

CONTRACTOR:  University  of  llorida,  Gainesville,  Tlorida 

INVESTIGATOR:  Donald  Teas 

Objective  Many  military  vehicles,  particularly  those  found  in  armor, 
produce  high  intensity  noise  which  is  predominately  low-frequency. 

The  objective  of  this  studv  is  to  explore  the  mechanism  of  noise 
induced  hearing  loss  exposure  to  high  intensity,  low  frequency  noise. 

Progress  Normative  data  in  chinchillas  have  been  collected  on  round 
window  neural  potential,  individun1  nerve  fiber  thresholds,  tuning 
characteristics  and  input-output  functions  in  response  to  various 
noise  patterns.  In  turn,  these  neural  functions  have  been  used  to 
examine  the  effects  of  narrow  hand  nois<-  and  low-frequency  noise  in 
masking  paradigms.  Work  has  progressed  in  the  development  of  instru¬ 
mentation  for  gene  rat  i ng higher  levels  of  low-frequency  noise.  Modi¬ 
fied  surgical  procedures  have  been  developed  to  prevent  cerebellar 
endema  during  microelectrode  recording  sessions. 


Title  1  ffccts  of  Visihilitv 

CONTRACT  NO:  DABTO 1  -  7 9 - C -  0 3 1 2  - 1 


CONTRACTOR:  Institute  of  Medical  Sciences,  Smith-Kettlewoll 

Institute  of  Visual  Sciences,  2200  Webster  St., 
San  Francisco,  California 

I NVFSTI GATOR :  Anthony  J.  Adams 

Gunilla  llaegerst rom- Portnoy 

Objective  Investigate  spatial,  temporal  and  retinal  eccentricity 
effects  on  visibility  in  the  dark-adapted  eye. 

Progress  experiments  have  been  completed  on  the  detection  and  resolu 
tion  of  peripherally  presorted  targets,  as  may  be  encountered  in 
field  situations.  A  study  of  the  effects  of  target  velocity  on  reti¬ 
nal  summation  showed  that  for  any  given  retinal  location,  summation, 
at  threshold,  occurs  over  rather  long  times  (at  least  500  m/sec  for 
detection  and  longer  for  resolution).  An  investigation  of  detection 
of  multiple  targets  in  the  peripheral  retina  revealed  that  for  detec¬ 
tion  of  small  targets, two  targets  in  close  proximity  in  time  augment 
detection,  as  expected;  but  unexpectedly,  it  was  found  that  this  aug¬ 
mentation  at  threshold  occurs  ovei  a  very  large  spatial  extent. 


Title  Simula  II,  Crushable  Farcup  Development 
CONTRACT  NO.  DABTOl -  70- C- 2050 - 1 

CONTRACTOR:  Simula  Inc.,  2223  S.  48th  St.,  Tempo,  Arizona 

INVLSTICATOR:  Stanley  P.  Desjardins 

Objective  To  develop  and  evaluate  crashworthy  (crushable)  earcups  for 
the  SP1I-4  Army  aircrewman  helmet. 

Progress  A  total  of  14  prototype  earcups  were  produced.  Noise 
attenuation  tests  on  the  prototype  were  satisfactory.  Inert  mass 
impact  tests  revealed  adequate  "crushabi 1 i ty . "  Impact  tests  with 
human  surrogates  are  on-going.  The  contract  was  terminated. 


Title  Material  Characteristics 

CONTRACT  NO:  DABTOl - 79- C-  04 5  -  1 

CONTRACTOR:  Auburn  University,  Auburn,  Alabama 

INVESTIGATOR:  Warton  Temian 

Objective  Research  into  the  optimum  characteristics  of  materials  for 
head  protection  during  impact. 

Progress  A  final  report  was  reviewed  and  accepted  and  the  contract 
was  terminated.  The  report  revealed  an  advantage  to  the  use  of  graph 
ite  fiber  reinforced  helmet  shells.  The  graphite  adds  stiffness  to 
the  shell  at  less  weight  than  fiberglass.  Unfortunately,  the  report 


does  not  discuss  the  feasibility  and  cost  of  shell  production  with 
this  new  material.  The  report  provides  an  unvalidated  design  proce¬ 
dure  for  helmet  shell  and  energy- absorbing  liner  selection;  thus,  the 
procedure  is  useful  only  to  obtain  a  general  idea  of  the  trade-offs 
involved . 


Title  Multiaxis  Impact  Experiment  on  Volunteers 


CONTRACT  NO:  ARL -MI PR- 2 -  79  (DD44  8) 

CONTRACTOR:  Naval  Biodynamics  Laboratory  (has  USN  Aerospace 

Med  Research  Laboratory.  Pensacola,  Florida. 


INVESTIGATOR:  Channing  Ewing 


Objective  This  Army-Navy  project  was  undertaken  to  measure  the  kine¬ 
matic  response  of  critical  antomical  parts  of  volunteers  subjected 
to  impact. 

Progress  Project  funding  was  not  available.  No  further  work  was 
done.  Contract  was  terminated. 


Title  Mechanisms  of  Human  Injury 

CONTRACT  NO:  AR-11-79  (DA25-44) 

CONTRACTOR  Wayne  State  University,  Dayton,  Ohio 
INVESTIGATOR:  Albert  King 

Objective  The  executive  agent  for  this  tri -service  study  is  the  US 
Air  Force  Aerospace  Medical  Laboratory,  Wright  Patterson  Air  Force 
Base,  Ohio.  The  objective  is  to  determine  mechanisms  of  injury  when 
deceleration  is  applied  to  human  surrogates  in  UH-60  energy-absorbing 
pilot  seats.  Overall,  this  work  supports  the  tri-service  human  toler¬ 
ance  investigation. 


Progress  Twelve  human  surrogate  impacts  have  been  completed.  The 
tests  resulted  in  spinal  column  fractures  for  a  majority  of  the 
specimens.  The  Air  Force  is  comparing  the  bone  strength  of  the 
specimens  to  a  normal  flying  population.  Further  work  is  planned 
for  FY  82  by  the  FAA  and  the  US  Army  Technology  Laboratories.  USAARL 
will  monitor  the  project  and  assist  in  analysis  of  the  data. 

Title  Evaluation  of  Inner  Ears  (Chinchillas)  for  Loss  of  Sensory 
Cells  Using  a  Surface  Preparation  Histology  Technique 


CONTRACT  NO:  DAMD1 7 - 78 - C- 800  19 ,  Accession  No.  DA OD  7888 
CONTRACTOR:  Syracuse  University,  Syracuse,  New  York 


INVESTIGATOR:  Roger  P.  Hamernik 

Objective  To  determine  extent  of  damage  to  the  cochlea  from  noise  ex¬ 
posure  . 

Progress  Forty  cochleas  from  chinchillas  exposed  to  hazardous  impulse 
noise  have  been  histologically  prepared  and  evaluated  for  ultrastruc- 
tural  damage  (hair  cell  loss).  In  addition,  selected  chochlea  were 
evaluated  by  means  of  scanning  electron  microscopy.  Efforts  were 
completed  to  develop  a  fixation  buffer  suitable  for  preparing  tissue 
samples  for  both  scanning  and  transmission  electron  microscopy. 


Title  Effects  of  Hearing  Protectors  on  Human  Auditory  Localization 
CONTRACT  NO:  DAMD1 7 - 80-C - 0 1  31 ,  Accession  No.  DAOC,  3438 

CONTRACTOR:  Florida  State  University,  Tallahassee,  Florida 

INVESTIGATOR:  L.  F.  Elfner 

Objective  Current  military  weapons  such  as  the  M198  VIPER  and  the 
M1D9  produce  blast  overpressure  which  require  combinations  of  hearing 
protectors.  The  contuct  will  develop  methods  to  determine  the  ef¬ 
fects  of  these  protectors  on  the  ability  of  the  soldiers  to  localize 
sounds.  The  localizatior  of  sound  is  considered  essential  to  safety 
and  operational  effectiveness.  Results  of  this  study  will  have  direct 
implications  for  improved  protector  design  and  provide  a  methodology 
to  be  used  throughout  development  of  future  hearing  protective  devices 
for  use  around  Army  weapons. 

Progress  A  prototype  system  has  been  developed  for  random  presenta¬ 
tion  of  acoustic  stimuli  from  variable  azimuths.  A  systematic  review 
of  the  scientific  literature  related  to  auditory  localization  has  been 
developed  for  data  acquisition  and  control  of  subjects'  head  orienta¬ 
tion.  Preliminary  localization  data  collected  with  human  volunteers 
suggest  that  helmets  with  built-in  ear  muffs  degrade  auditory  locali¬ 
zation  in  the  horizontal  plane,  especially  with  the  helmet's  active 
hearing  protection  circuitry  on. 


Title  Blast  Trauma:  The  Effects  on  Hearing 

CONTRACT  NO:  DAMD1 7 - 80 - C- 01 33  ,  Accession  No.  DAOC.  5020 

CONTRACTOR:  Callier  Center  for  Commmunication  Disorders, 

University  of  Texas,  University  of  Texas 
Dal  las  ,  Richardson ,  Texas  75080 

INVESTIGATOR:  Roger  P.  Hamernik 

Objective  The  objective  of  this  study  is  to  extend  our  basic  know¬ 
ledge  of  the  nature  of  injury  to  the  hearing  receptors  resulting  from 
exposure  to  impulsive  sounds  (blast  overpressure).  Army  weapons  sys¬ 
tems  produce  impulse  noise  which  may  be  hazardous  to  hearing.  Our 


current  data  base  from  which  to  assess  the  hazard  is  inadequate. 

The  results  of  this  study  will  contribute  to  that  data  base  by  pro¬ 
viding  new  information  about  the  nature  of  the  injury. 


Progress  Basic  instrumentation  for  stimulus  generation  and  control, 
animal  training,  and  histological  processing  has  been  assembled  and 
tested.  Development  of  a  single  neural  unit  recording  laboratory, 
including  acquisition  and  programming  of  a  computer  system,  has  been 
initiated.  Psychophysical  tuning  curves  (PTCs)  obtained  with  chin¬ 
chillas  have  been  shown  to  be  similar  to  human  PTCs  and  similar  to 
chinchilla  neural  tuning  curves.  Work  has  begun  to  assess  the  effect 
of  blast  waves  on  PTCs.  Cochleas  from  chinchillas  exposed  to  labora¬ 
tory-generated  blast  waves  have  been  examined  microscopically  for 
loss  of  hair  cells  and  changes  in  cochlear  supporting  cells. 


Title  Spat  ial -Temporal  Resolution  of  Local  and  Extended  Stimuli  in 
the  Human  Visual  System 

CONTRACT  NO:  DAMP 1 "  -  "7  - C -  "(Hi "  ,  Accession  No.  DAOC  7888 

CONTRACTOR:  Texas  Tech  Universitv  School  of  Medicine, 

Lubbock,  Texas 

I  NAT  S  I  I  GATOR  :  Perry  Spcros 

Objective  This  research  project  was  aimed  at  identifying  through 
psychophysical  techniques  the  sensitivity  and  spatial  characteristics 
of  sustained  and  transient  neural  mechanisms  under  different  stimulus 
cond it  ions. 

Progress  This  project  was  terminated  following  Pr.  Speros'  transfer 
to  Baylor  School  of  Medicine.  Puc  to  a  change  in  research  priorities 
this  contract  was  not  renewed  at  Baylor. 


Title  Study  for  Vibration  Effects  on  Muscular  Performance 

CONTRACT  NO:  DAM I>1 " - 80 - C- 0054  ,  Accession  No.  PAOG  2591 

CONTRACTOR:  University  of  Miami,  Department  of  Industrial 

Engineering,  (oral  t.ables,  Florida 

INVESTIGATOR:  Carl  Creco 

Objective  This  research  is  required  to  determine  the  effect  of  in¬ 
direct  vibration  in  fine  muscular  control,  the  frequencies  and  magni¬ 
tude  of  vibration  most  detrimental  to  fine  muscular  control,  and  the 
correlation  between  fatigue  induced  changes  in  electromyographic  data 
and  fatigue  induced  decrement  in  fine  muscle  performance  during 
track ing . 


Progress  Interaction  of  control  handle  mec’ anical  vibration  and 
human  c| orator  tracking  performance  was  investigated  during  four 
separate  tests  in  five  subjects.  Tracking  scores  were  recorded 
during  (1)  random  vibration  and  non-vibration  sequences,  (2)  selected 
frequencies  of  sinusoidal  vibration,  (3)  selected  magnitudes  of  ran¬ 
dom  vibration,  and  (4)  prior  to  and  following  muscle  fatigue.  Com¬ 
pensatory  tracking  was  employed  throughout  the  study  with  a  random, 
band-limited  (0-1  Hz)  target  signal.  The  control  handle  pivoted 
about  the  subject's  wrist  in  the  horizontal  plane  with  maximum  rota¬ 
tion  constrained  to  be  within  the  normal  anatomical  range.  Bidirec¬ 
tional  rotational  vibration  was  applied  to  the  handle  in  addition  to 
unidirectional  torque.  Random  vibration  was  band  limited  between 
5-200  Hz. 

According  to  initial  conclusions,  mechanical  random  vibration  (lg)  of 
the  control  handle  did  not  increase  tracking  error.  Contract  com¬ 
pleted. 

|  ffect  of  II.  S.  Arm  v  Headgear  I’a  rainot  or  s  on  Neck  Muscle  loading 
*'"e  and  fatigue 

CONTRACT  NO:  HAMM  7- 80 - C - 0089  Access  i  on  No.  HAOC  20  5“ 

CONTRACTOR:  bright  State  University,  Pepartment  of  Bio¬ 

medical  engineering,  Payton,  Ohio 

I  NYfS'l  I  GATOR :  Chandler  A.  Phillips 

Objective  Pure  isometric  exercise  is  commonlv  used  during  postural 
adjustments  such  as  the  neck  muscles  holding  the  head  (and  helmet) 
erect  during  (1)  flying  (and  tracking)  activity,  and  (2)  driving 
(and  tracking)  activity  in  armored  vehicles.  Since  helmet  design 
influences  the  onset  and  recovery  from  isometric  cervical  (neck) 
muscle  fatigue,  the  need  exists  to  objectively  quantify  both  load  on 
the  neck  as  well  as  fatigue  "end -point  . r'  The"  purpose  of  tTus  experi¬ 
ment  is  to  compare  how  different  helmet  designs  (PASCT- Infantry , 

PASO! -Airborne,  CVC  and  SPH-4)  load  the  cervical  muscles  and  affect 
fatigue  end-point.  The  maximal  voluntary  contraction  (MYCI  of  two 
different  cervical  muscles  (trapezius  anil  sternocleidomastoid)  arc 
measured  under  isometric  conditions.  Ixperiments  are  then  performed 
to  set  the  length  of  time  that  prescribed  contraction  patterns  (lat¬ 
eral  rotation,  dorsi flexion ,  and  both,  alternately)  must  be  performed 
to  predict  and  set  accurately  the  endurance  times  and  : o  set  accu- 
ratelv  the  rest  interval  between  the  contraction  patterns  so  that 
the  muscle  is  not  fatigued  during  a  second  (and  subsequent  briei) 
contraction  pattern  in  each  series  for  each  helmet  type.  Adequate 
safeguards  are  followed  to  minimize  "training  effect"  in  untrained 
sub  i cc  t  s . 

Progress  i  he  university  has  completed  the  contract  work  and  has 
received  funding  for  continuation  work.  The  work  has  shown  that 
strength:  endurance  relationship  for  neck  muscles  to  sustain  iso¬ 
metric  contractions  at  low  isometric  tensions  was  subs t an t  i  a  1 1 v 
higher  during  lateral  and  dorsal  contractions  than  with  ventral 


contractions.  Lateral  neck  contraction  inodes  almost  double  the  endur¬ 
ance  of  forward  neck  contraction  modes  to  sustain  isometric  loading. 
This  study  would  seem  to  show  that,  if  asymmetric  loading  must  be 
imposed,  the  preferred  method  of  loading  would  probably  be  on  the 
front  or  sides  of  the  helmet  with  a  minimum  weight  on  the  back  of  the 
helmet.  This  then  would  allow  the  pilot  to  take  physiological  advan¬ 
tage  of  the  increased  endurance  of  the  muscles  involved  with  lateral 
and  dorsal  flexion  of  the  head  and  thereby  increase  his  tolerance  to 
muscle  fatigue. 

This  study  confirms  that  the  characteristic  changes  in  EMC  associated 
with  isometric  muscle  fatigue  of  the  limbs  of  the  body  (a  75-80%  in¬ 
crease  in  the  amplitude  of  the  EMC,  and  a  25-30%  decrease  in  the 
center  frequency  of  the  EMG)  are  also  applicable  to  the  neck  muscles. 
With  both  contraction  modes  and  exercise  periods,  and  independent  of 
head  loading  configuration,  the  isometric  strength  of  the  neck  muscles 
does  not  appear  to  fully  recover  within  the  35-minute  rest  interval 
employed . 

A  study  of  the  "essential  equivalency”  of  the  variable  CG-weight 
(VCGW)  helmet  set  to  model  the  combination  SPH-4  helmet  with  night 
vision  goggles  (H/NVC)  and  the  actual  H/NVC  combination  has  been 
demonstrated  by  this  study.  The  endurance  times  for  the  YCGVi  were 
20-30%  lower  (on  an  average)  than  those  found  for  H/NVC,  This  dis¬ 
crepancy  is  not  believed  to  be  due  to  differences  in  the  helmets; 
rather,  it  is  believed  to  be  the  result  of  differences  in  the  extent 
to  pre-trial  exposure  and  training  given  the  subjects  wearing  the 
two  types  of  helmets. 

The  second  year  continuation  of  this  study  will  focus  on  generic 
variable  CC -weight  distribution  in  order  to  specify  tolerances  in 
helmet  design.  The  continuation  is  starting  with  an  extensive  (4-6 
week)  training  period  using  the  VCGW  helmet  set  to  model  the  H/NVC 
combination.  The  investigators  fully  anticipate  that  this  will 
remove  "training  effect"  differences  (as  well  as  develop  reproducibil¬ 
ity  for  each  subject)  so  that  endurance  times  for  the  new  subject 
population  should  match  very  closely  that  observed  for  the  H/NVC 
combination  of  the  previous  subject  population. 


Title  Statistical  Analysis  of  Visual  Performance  of  Helicopter 
Pilots  During  Instrument  Flight  on  Repeated  Flights 

CONTRACT  NO:  DAMP  1 7  -  81  - C - 1 1 74  ,  Accession  No.  DAOG  7500 

CONTRACTOR:  Jacksonville  State  University,  Jacksonville, 

Alabama 

INVESTIGATOR:  T.  A.  Smith 

Objective  Identifying,  analyzing,  and  defining  Army  aircrew  visual 
workload  parameters  during  various  tactical  mission  requirements  is 
critical  in  optimizing  man's  capabilities  in  military  airborne  opera¬ 
tions.  The  objective  of  this  project  is  to  develop  the  statistical 
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methodology  to  analyze  visual  performance  measures  collected  via  the 
corneal  reflection  technique.  Special  emphasis  will  be  placed  on 
specific  analysis  of  visual  performance  data  collected  at  USAARL  dur¬ 
ing  a  helicopter  simulated  sustained  operations  project. 

Progress  New  start  as  of  Aug  81.  No  progress  report.  However,  the 
visual  performance  data  have  been  collected  and  reduced  and  are  avail¬ 
able  for  the  university. 


Title  A  Fin  it  e-Flement  Model  Analysis  of  the  Protection  Piovided 
by  Army  Aviator  Helmets  to  the  Human  Head  and  Neck 

CONTRACT  NO:  DAMP  1 7  -  8 1 -C - 1 1 86  ,  Accession  No.  DAOG  7442 

CONTRACTOR:  University  of  Iowa,  1214  engineering  Bldg, 

Iowa  City,  Iowa 

INVESTIGATOR:  V.  K.  i.iu 

Objective  To  develop  a  method  to  assess  the  probability  of  head  and/ 
or  ueci.  injury  for  a  specified  input  pulse  to  a  helmeted  head. 

Progress  New  start  as  of  Aug  81.  No  progress  report. 


Title  Modification  of  Anthropomorphic  Dummies  for  Spinal  Load 
Measurement  and  Support  of  Testing 

CONTRACT  NO:  DAMP  17-S1-C-117S,  Accession  No.  DAOG  7477 

CONTRACTOR:  Simula,  Incorporated,  2223  S.  48th  Street, 

Temne.  Arizona 

INVESTIGATOR:  Stanley  P.  Desjardins 

Objective  To  simulate  previous  human  cadaver  tests  with  instrumented 
dummies  for  comparability.  This  work  will  provide  a  method  of  relat 
ing  dummy  tests  to  injury  mechanisms  found  in  cadaver  tests. 

Progress  New  start  as  of  Aug  81.  No  progress  report. 
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Personnel 

The  educational  and  skill  levels  of  the  Laboratory's  assigned  person¬ 
nel  are  continually  increasing.  These  increases  come  through  assign¬ 
ment  of  highly  qualified  new  personnel,  completion  of  some  long-term 
educational  goals  by  others,  and  through  the  initiative  and  personal 
determination  of  those  who  pursue  after-duty  study.  An  important 
element  in  increasing  the  skills  and  knowledge  of  IIS  AAR !.  Personnel  is 
their  participation  in  correspondence  courses. 

Training  is  a  vital  element  in  maintaining  and  improving  the  profi¬ 
ciency  of  assigned  personnel.  Six  military  and  41  civilians  received 
training  and  professional  development  during  TV  81.  In  addition, 
such  training  experiences  as  professional  conferences,  seminars  and 
short  courses  benefited  12  people. 

Among  the  laboratory's  professional  personnel  there  arc  22  doctorate, 
14  master,  and  33  bachelor  degrees. 

Mandatory  training  requirements  were  met  by  all  military  personnel. 

In  the  skills  qualification  testing  for  TV  81  IISAAR1.  military  person¬ 
nel  had  a  92  percent  pass  rate.  Ten  persons  reenlisted  or  extended 
their  enlistment  for  a  to  al  of  38.3  years. 

A  Navy  officer  and  an  Air  Force  NCO  arc  on  assignment  to  'USAARL  to 
work  in  areas  considered  vital  to  the  Navy  and  Air  Force  but  not 
being  duplicated  in  their  own  laboratories. 


Co-op  Program 

The  cooperative  ec  _ation  program  is  an  established  and  thriving 
endeavor  at  USAARL.  The  uncertainties,  the  growing  pains  are  behind 
us  and  tangible  results  can  be  seen- -results  benefiting  both  USAARL 
and  the  students.  During  FY  81,  18  co-op  students  were  part  of 
USAARL' s  program. 
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In  FY  81  an  electrical  engineering  co-op  student  designed  and  devel¬ 
oped  an  aviator  helmet  tester  device.  The  small,  portable  device 
is  easy  to  use  and  has  been  approved  for  local  use.  When  the  device 
was  approved  for  local  use,  the  student  received  a  cash  award  for 
his  initiative  and  imagination.  Benefits  go  both  ways. 

Two  co-op  graduate  students  took  active  roles  as  technicians  in  on¬ 
going  research  projects.  The  research  activities  and  the  data  from 
these  USAARL  research  projects  will  be  the  basis  for  their  master's 
thesis . 

A  tri-fold  Co-op  Information  pamphlet  was  published  this  year.  The 
handy,  concise  pamphlet  has  helped  spread  the  word  about  the  oppor¬ 
tunities  available  through  the  Army's  cooperative  education  efforts. 


Worker  Trainee  Program 

USAARL  has  two  worker-trainees  in  permanent  clerical  positions  and 
employs  "on  loan"  an  additional  worker.  Since  USAARL  became  a 
participant  in  the  program  in  May  1980,  supervisors  have  been  moni¬ 
toring  and  guiding  the  training  of  these  employees.  These  three 
worker- trainees  have  completed  on-the-job  and  classroom  training  and 
moved  from  the  GS-1  entry  level  to  the  GS-2  or  GS-3  level,  depending 
upon  their  clerical  proficiency. 


01H  Program 

The  recruiting  of  biological  sciences  assistants  (01H)  to  fill 
vacant  slots  within  USAMRDC  received  major  emphasis  in  the  first 
half  of  FY  81.  In  December  of  1980  USAMRDC  had  172  authorized  slots 
and  162  or  944  of  the  authorized  01H  personnel  assigned.  USAARL  had 
10  authorized  01H  positions  and  they  were  all  filled  as  of  Dec  1980. 

The  inter- laboratory  coordinated  effort  by  the  command  and  individual 
laboratories  to  obtain  biological  sciences  assistants  through  college 
recruitment  has  gradually  decreased.  Reclassification  of  active 
duty  enlisted  members  into  the  01H  MOS  remains  the  most  effective 
avenue  for  recruiting  OlH  personnel. 

An  OlH  survey  was  conducted  and  the  results  were  used  to  develop 
information  on  the  effectiveness  of  the  OlH  program  and  to  identify 
problem  areas  and  possible  improvements  in  the  career  progression 
patterns.  These  results  were  also  used  in  a  June  1981  staff  study 
which  addressed  retention  problems  and  career  management  procedures 
for  OlH  MOS  programs. 
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Mobilization  Designee  (MOBDESj  Program 

The  MOBDES  program,  which  facilitates  rapid  expansion  of  the  U.S. 
Army  Medical  Research  and  Development  Command  by  preassignment  of 
selected  l).  S.  Army  Research  (USAR)  officers,  is  designed  to  use 
the  designee's  scientific  and  administrative  capabilities  during 
peace  time.  The  USAARL  program  includes  allied  science  officers, 
medical  officers,  aviators  and  combat  arms  officers. 

The  USAARL  MOBDES  program  has  fifteen  designee  positions.  Half  of 
our  designee  positions  are  filled  and  many  of  the  designees  have 
completed  second  terms.  They  have  made  significant  contributions 
to  the  research  program. 


Affirmative  Action 

Measures  to  further  affirmative  action  continue  to  receive  primary 
emphasis  at  USAARL.  Cooperative  efforts  between  USAARL  and  Ft 
Rucker  in  the  co-op  program,  in  the  worker-trainee  program,  and  in 
the  use  of  upward  mobility  positions  move  USAARL  forward  in  its 
affirmative  action  goals. 

USAARL’s  affirmative  action  plan  ties  in  with  and  sets  goals  that 
complement  and  reflect  those  of  Ft  Rucker. 
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Personnel  Achievements 


Civilian  Awards  n«  Present** 

Meritorious  Civilian  Services  Award  1 

Outstanding  Performance  jo 

Quality  Step  Increase  j 

Special  Service  Award  ■> 

Military  Awards 

Meritorious  Service  Medal 

Army  Commendation  Medal  3 

Army  Achievement  Medal  \ 

PA  Certificate  of  Achievement  4 

"SMARIu:  Certificate  of  Achievement  1 

Promotions 

Officer  4 

In  listed  14 

l  i  v  i 1 i an 

Permanent  ]  4 

lemporarv  4 

Co-op  St  uden t  s  10 
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Special  Recognition 

USAARL  Soldier  of  the  Year  SPS  Leon  Kaylor 

Completed  Command  and  General  Staff  College  MAJ  Chester  l'uncan 

MAJ  Ruben  Pinkson 
CPT  Gerald  Nagel 


USAARL’S  New  Facility 


Hi!:-  has  boon  a  long  year  as  I'S.VM-.I  c"|  !•  ve<  rode  a  tide  of  antici¬ 
pation  as  a  building  acceptance  date  neat'  and  then  was  adjusted. 

’I  lie  structure  looked  marvelous  all  1 1:  is  t:  :  !  '■  SI  and  it  was  dif¬ 
ficult  to  understand  that  those  1 1  eiv  :  .eulJ  pot  be  seen  note 

more  important  to  future  research  effeit  •'an  the  facade.  Iqaipmcnt 
has  been  pticked  and  unpacked,  project  stait  bates  pusb.ed  forward 
and  expect  at  ions  hate  surged  an d  it.aned.  but  ,  a<  we  said  last  year: 
"Soon,  soon  we'll  be  in  t  lu  new  laboiatei  . 


Scientific  Programs 


tISAAKI.'s  scientific  research  comes  under  tour  of  t  ho  H.S.  Armv  Mcdi 
o;ii  Research  and  Development  Command's  major  research  areas.  Under 
eaoli  of  these  researoli  areas,  DSAAKI  lias  an  established  soientil’io 
program  or  programs.  A  soientifio  program  it  i  1  1  involve  one  or  more 
individual  projects  dooumented  by  a  DD  form  1  498.  llns  is  a  eon - 
venient  system  for  grouping  the  uork  he  do  and  it  makes  it  easier 
to  traee  the  eoniplianee  liith  USAMRDC  guidelines. 

On  1  v  one  neit  project  uns  begun  in  IV  81  and  that  involved  USAAHl.'s 
entry  into  a  fourth  researoli  area.  Soldier  Chemical  Warfare  Agent 
Ant  idote  beve 1 opment  . 

1  he  researoli  areas  and  the  I'll  forms  1 4 ;t 8  that  pertain  to  them  are 
a  s  f o  1  1  ov  s  : 
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XtIMBTR  TASK  ARIA, 
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Physiology  and  Psyohophys ics 
of  Information  Transfer  in  the 
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D.AOC 

b.ll .02.  A 

CB 

285 

Military  Acoustic  Hazards: 
Mechanisms  of  Hearing  Loss 

DAUB 
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CB 

282 
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Auditory  effects  of  Blast 
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5998 

d.27.  ".A 
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Medical  Assessment  of  Hear¬ 
ing  Protective  Devices 
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A  A 

135 
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Biodynamics  of  Life  Support 
Equipment  and  Personnel 


Armor 

DAOG 

016" 

(i .  2  A 

AC 

1  31 

Vibration  Hazards  of  Combat 
Aircraft  and  Vehicles 

DAOG 

6100 

6 . 2  A 

AD 

1  3  2 

Biomedical  Application  and 
Health  Hazard  Assessment  of 
Oxygen  Enrichment  Breathing 
Systems 

DAOG 

0169 

6 . 2  "  .  "  "  .  A 

B I 

168 

Research  Countermeasures  for 
Significant  Medical  Hazards 
in  Military  Systems 

DAOG 

0165 

6 . 2  A 

B I 

16" 

COMBAT  CREW  EFFECTIVENESS 

RESEARCH 

AREA 

Military  Visual  Problems: 
Assessment,  Mechanisms,  and 
Protect  ion 

DAOB 

6893 

(>.  2".  7  ".A 

BG 

164 

Assessment  of  Visual  Perfor¬ 
mance  Based  Upon  New  Know¬ 
ledge  of  Retinal  function 

DAOG 

1490 

6. 11  .0]  .A 

1)0 

2  "8 

Anthropometric  Criteria  for 
Army  Aviators 

DAOG 

6102 

6 . 2  : .  "  "  .  A 

Bll 
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Aeromedical  Research  of  Oper¬ 
ationally  Significant  Prob¬ 
lems  in  the  Army  Aviation 

Env i ronment 

DAOG 

0151 

6 . 2  '  .  "  "  .  A 

Bll 

1  (->5 

Visual  Performance  Research 
Related  to  Operational 

Problems  in  Army  Aviation 

DAOG 

01  56 

6. 27.“:.  A 

Bit 

162 

Cardiopulmonary  Physiology 
in  Army  Aviators 

DAOG 

1505 

6 . 1  1  .  0 1  .  A 

00 

2 

Research  Directed  at  Bio¬ 
medical  Parameters  Affecting 
Aircrew  Workload  During 
Sustained  Operations 

DAOG 

0153 

6 . 2  '  .  "  7  .  A 

Bll 

161 

Parametric,  Multimodal  Work¬ 
load  Assessment  in 

Aircraft  Guidance  Systems 

DAOG 

6101 

6 . 2  7 . 7  ?  .  A 

Bll 
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Systems  Health 
Hazard  Research  Area 


This  basic  research  project  area  principally  involves  the  develop¬ 
ment  of  the  minimum  biological  and  biomedical  data  bases  necessary 
and  sufficient  to  protect  personnel  from  hazards  generated  by  Army 
systems,  combat  operations  and  work  environments.  Research  efforts 
are  directed  toward  those  physiological  and  biomedical  technology 
bases  which  provide  the  foundation  for  the  more  applied  1ISAAK1. 
research  programs  addressing  military  systems  and  operations  pre¬ 
senting  potential  health,  hazards.  Investigations  in  this  program 
include  studies  to  provide  quant i t at  i  ve  information  on  the  physio¬ 
logical  processes  and  mechanisms  subserving  visual  perception, 
studies  to  determine  the  physiological  mechanisms  of  auditor)’  in¬ 
jury  from  noise,  vibration,  and  chemicals,  and  studies  to  determine 
bone,  joint,  and  tissue  response  to  vibration  and  blunt  trauma. 


Visual  Auditory  and  Vibration/ 
Impact  Physiology  Program 


Background  '1  he  development,  fielding  and  use  of  modernized 

Army  wetjons,  along  with  new  doctrine  for  combat  operations, 
threaten  to  subject  the  modern  soldier  to  forces  and  demands  which 
exceed  his  biological  limitations.  lor  example,  the  fact  that  one 
out  of  every  three  aviation  crash  fatalities  is  caused  by  head  and/ 
or  neck  trauma  indicates  that  aviators  arc  being  subjected  to 
mechanical  forces  which  exceed  human  tolerance/' surv i vah i 1 i ty  limits. 
Increased  noise  levels  and  exposure  profiles  Tor  a  broad  range  of 
weapons  will  place  additional  demands  on  the  capability  of  the 
human  ear  to  withstand  high  noise  environments  and  still  function 
adequately.  New  combat  doctrine  which  places  increased  priority 
on  night  operations  and  target  detection  raises  questions  about 
soldiers'  visual  capabilities  and  effective  procedures  for  main¬ 
taining  and  enhancing  them. 

The  operational  questions  and  problems  which  arise  from  new 
weaponry  and  doctrine  require  biomedical  technologies  and  criteria 
for  effective  solutions.  These  technologies  and  criteria,  in  turn, 
demand  sufficient  biomedical  data  bases  to  support  applied  efforts. 
In  most  cases,  however,  the  required  data  bases  are  either  non¬ 
existent  or  woefully  inadequate.  Consequently,  the  need  for  new 
biomedical  data  to  support  solutions  to  contemporary  and  future- 
oriented  problems  is  substantial.  USAARL's  basic  research  program 
is  designed  to  meet  this  need. 

Obviously,  future-oriented  Army  problems  are  critical  in  guiding 
the  basic  research  program.  however,  not  all  of  tomorrow's  problems 
and  questions  are  foreseen  today.  in  order  to  maintain  a  scien¬ 
tific  base  capable  of  addressing  unforeseen  problems,  a  propor¬ 
tion  of  the  basic  research  is  non-problem  oriented  in  nature. 

This  serves  at  least  two  primary  purposes.  hirst  ,  it  adds  to 
our  knowledge  of  basic  biological  principles;  and,  second,  it 
keeps  our  scientists  abreast  of  current  findings  and  thinking 
in  biological  sciences  such  that  this  knowledge  may  someday  be 
applied  to  help  and  protect  the  individual  soldier. 

The  generic  goal  of  the  basic  research  program  is  to  provide 
biomedical  data  bases,  along  with  technical  concepts,  to  support 
applied  research  and  development  efforts  of  the  laboratory.  The 
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applications  for  these  data  bases  include  damage- risk  criteria, 
medically  valid  design  criteria,  medical  input  to  doctrine  and 
tactics,  and  medically-based  technologies.  Secondary  goals  of 
the  program  are  to  maintain  professional  currency  of  the  scien¬ 
tific  staff  and  to  identify  new  concepts  and  technologies 
developed  elsewhere  with  potential  value  for  Army  applications. 

Objective  ihe  primarv  objectives  of  this  research  program 

i  i;  i  1  Ui.e  ucveloping  animal  models  for  the  study  of  visual  and 
auditorv  function;  providing  a  data  base  on  energy- injury 
relationships  for  impulse  and  steady  noise;  providing  cnergy- 
lniury  data  to  support  development  of  improved  designs  for  head 
and  whole  body  impact  protection;  establishing  a  valid  helmet 
impact  test  methodology;  determining  short  term  and  cumulative 
effects  of  vibration  on  the  musculoskeletal  system;  providing 
quantitative  information  on  the  physiological  processes  and 
mechanisms  which  underlie  visual  perception;  and  developing 
and  validating  concepts  for  new  methods,  techniques  and  instru¬ 
ments  to  assess  sensory  capabilities  and  degradations. 

Progress  s  part  of  efforts  to  establish  a  visual  neurophysi- 

elegy  i.ib,  instrumentation  for  stimulus  generation,  data  acquisition 
and  animal  monitoring  has  been  completed.  Initiated  this  year  was 
the  staffing  and  development  of  a  visual  neuropharmacology  lab 
which  will  lie  used  to  study  putative  neuro t ransmi t t ers  within  the 
visual  system. 

1. valuation  was  made  of  an  aviation  problem  in  which  pilots  re¬ 
ported  seeing  double  flashes  when,  in  fact,  the  source  was  a 
single  flash.  Ibis  fast,  multiple  transient  perceptual  response 
to  a  single  flash  of  light  has  been  defined  and  quantified. 

A  study  was  conducted  to  determine  whether  the  lack  of  visual 
pigment,  a  congenital  defect,  played  a  role  in  susceptibility  to 
noise  induced  hearing  loss.  Preliminary  analysis  of  data  shows  no 
major  relationship  between  potential  hearing  loss  and  quantity  of 
pigmentat ion. 

A  biologically  valid  test  methodology  for  evaluating  helmet  pro¬ 
tection  is  nearly  complete.  further  evaluation  was  performed  on 
energy  absorbing  polyurethane  foam  and  different  shells  for  head 
protection.  Ivork  has  begun  on  evaluation  of  secondary  injury 
potential  of  body  armor. 

PUBLICATIONS:  Biochemical  Analysis  of  Synovial  Fluid  front 

Vibrated  Swine,  USAARL  l.R  81-5-2-4 

Medical  Design  Criteria  for  U.S.  Army  Motor¬ 
cyclist’s  Helmets,  USAARL  LR  81-2-4-1 
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Hazards  of  Mechanical 
Forces  Research  Area 


Human  health  threats  dealt  with  i n  this  research  area  include,  but 
are  not  limited  to,  those  which  are  fa)  built  into  weapon  systems, 
b)  caused  by  or  accompanying  military  operations,  (c)  generated 
during  combat  training,  fd)  inherent  to  certain  microenvironments, 
and  (e)  produced  by  Army  industrial  operations.  lxamples  include 
bone  degrading  vibrations  present  in  armored  vehicles,  smoke- 
induced  respiratory  injury  resulting  from  realistic  training  or 
equipment,  heat  stroke  induced  by  wearing  chemical  protective  suits 
in  hot  environments,  and  hearing  loss  attributable  to  artillery 
weapon  noise.  i.fforts  within  this  project  area  focus  on  identifi¬ 
cation  and  quantification  of  the  various  insults  experienced  by 
military  and  civilian  personnel,  development  of  dose- response 
relationships  for  each  insult,  and  development  of  injury  prevention 
and  health  protection  criteria  and  technologies. 
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Auditory  Effects  of  Blast 
Overpressure  Program 


Background  Current  Army  weapons  development  efforts  aimed  at 

countering  harsaw  Pact  threat  capabilities  include  improved  artill¬ 
ery  cannons,  anti-tank  rockets,  and  mortars.  New  artillery  cannons 
and  propellant  charge  are  being  developed  to  meet  doctrinal  require 
ments  for  enhanced  delivery  range,  rapid  rates  of  fire,  and  reduced 
weight  for  air  mobility.  Improved  anti-tank  rockets  with  high- 
energy  propellants  may  be  fired  from  reflective  enclosures  such  as 
bunkers  or  covered  foxholes.  And,  mortar  technology  is  being 
advanced  to  achieve  greater  delivery  ranges  and  rapid  rates  of  fire 
In  each  of  these  families  of  weapons,  dangerously  high  levels  of 
blast  overpressure  are  a  by-product  of  advancing  weapons  technology 

The  high  levels  of  blast  overpressure  which  will  be  commonplace  on 
the  modern  battlefield  pose  potentially  serious  health  hazards  to 
soldier/operators.  Air- containing  organs  such  as  the  ear  are 
particularly  susceptible  to  injury,  with  serious  medical  conse¬ 
quences  possible.  Hearing  loss,  even  temporary,  among  troops  using 
blast- producing  weapons  can  degrade  critical  soldier-machine  per¬ 
formance,  endanger  effective  command,  control  and  communications, 
and  disrupt  critical  combat  tasks  such  as  detection  of  the  enemy 
during  patrol  missions.  Hearing  loss  can  thus  endanger  the 
soldier's  capability  to  accomplish  the  combat  mission.  further, 
permanent  hearing  loss  is  a  cause  of  substantial  disability  compen¬ 
sation  payments,  even  under  peacetime  conditions. 

The  existing  exposure  limit  for  impulse  noise  (i.e.,  blast  over¬ 
pressure)  is  based  on  a  grossly  inadequate  biomedical  data  base 
and  on  a  number  of  assumptions  which  have  yet  to  be  validated. 

The  physical  characteristics  of  the  blast  wave  which  arc  respon¬ 
sible  for  injury  to  the  ear  have  not  been  completely  identified, 
and  the  mechanisms  of  injury  within  the  ear  are  only  poorly 
understood.  Consequently,  improvements  in  protection  technologies 
have  been  difficult  to  achieve. 

The  primary  long-range  goal  of  this  research  program  is  the  estab¬ 
lishment  of  a  comprehensive  biomedical  data  base  to  support  the 
development  of  a  valid  damage  risk  criterion.  A  secondary  long- 
range  goal  is  the  development  of  technology,  approaches  and  devices 
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with  potential  for  improved  protection  against  bl as t - induced  hear¬ 
ing  loss.  A  significant  short-range  goal  is  the  direct  validation 
of  the  adequacy  of  state-of-the-art  hearing  protective  devices  for 
critical  developmental  systems. 

Objective  The  major  technical  objectives  include  quantitative 

analysis  of  the  physical  characteristics  of  blast  waves,  devel¬ 
opment  and  validation  of  a  large  animal  model  for  studying  auditory 
injury,  development  of  laboratory  impulse  noise  exposure  capabili¬ 
ties  where  pressure  wave  characteristics  can  be  systematically 
varied,  systematic  animal  studies  to  determine  the  relationship 
between  physical  parameters  of  blast  waves  and  auditory  injur)-, 
development  and  validation  of  mathematical  models  to  assess  the 
effects  of  protective  devices  on  effective  impulse  noise  exposure, 
and  development  and  validation  of  general  iced  impulse  noise 
exposure  criteria.  further,  technical  objectives  include  identi¬ 
fication  of  the  mechanisms  underlying  b  1  as t - induced  hearing  loss, 
identification  of  susceptibility  factors  pre-disposing  individuals 
to  h  1  as t - induced  hearing  loss,  and  development  and  validation  of 
mathematical  models  for  predicting  b 1  as t - i nduccd  hearing  loss. 

Progress  \  field  study  to  directly  validate  the  adequacy  of 

st at e- ol - 1 ne- art  hearing  protection  for  the  V1PLR  (a  shoulder- fi  red 
anti-tank  rocket)  was  completed  with  51  volunteers.  I.-A-R  earplugs 
were  found  to  provide  adequate  protection  for  two  rounds  fired  in 
rapid  succession.  A  preliminary  analysis  of  these  data  was  pre¬ 
sented  at  the  meeting  of  Research  Study  Troup  h  of  \T0  Panel  \  1  1  1 . 

A  field  study  to  assess  directly  the  adequacy  of  l.-A-R  earplugs  for 
crewmembers  firing  the  Nil'.bs  (the  Army's  new  155mm  towed  howitzer) 
was  initiated.  lxtensive  efforts  have  been  invested  in  protocol 
preparation,  equipment  preparation  and  calibration,  and  recruiting 
of  volunteers.  I'ata  collection  is  in  progress. 

Studies  with  chinchillas  to  assess  the  role  of  peak  pressure  in 
determining  impulse  no  i  sc-  i  nduccd  healing  loss  have  been  completed. 
Peak  pressure  was  found  not  to  be  the  major  determinant  of  injury. 
In  addition,  the  technique  of  averaging  the  peak  pressures  from 
several  exposures  was  shown  to  underestimate  the  actual  degree  of 
risk.  An  abstract  has  been  accepted  for  presentation  of  this  work 
at  the  annual  meeting  of  the  Acoustical  Society  of  America. 


A  mobile  audiometric  test  facility  (trailer)  has  been  built.  The 
facility  includes  sound  booths  and  instrumentation  for  the  auto¬ 
matic  testing  of  four  individuals  at  a  time.  Proper  operation  of 
the  test  equipment  has  been  verified,  and  the  quality  of  the  test 
environment  has  been  validated  against  stringent  standards. 

PRHSF.NT  AT  I  ON  :  Preliminary  Results  of  Direct  Determination 

of  the  Adequacy  of  Hearing  Protection  for  Use 
with  the  VIPER  Anti-tank  Weapon,  also-- 
Pole  of  Peak  Pressure  in  Determining  Impulse 
Poise  Induced  Hearing  Loss  in  Chinchilla,  pre¬ 
sented  to  NATO  PRO  Panel,  Research  Study  Group 
C,  i.ffects  of  Impulse  Noise,  May  81. 


DD  1498  The  above  work  was  conducted  under  Research  and  Tech¬ 
nology  Work  Unit  Summary. 

Auditory  Ll'fccts  of  Blast  Overpressure,  l'AOG  5998,  1  3h. 

Contributing  Work  Work  done  under  the  following  contract  contributed  to 
the  research  objectives  of  this  program. 

Blast  Trauma:  The  I.ffects  on  Hearing 


Noise  Hazards  of 
Combat  Vehicle  Program 


Background  \s  part  of  a  l;iri;c  -  <r;i  It  'tit' rn  i  ;a t  i on  program,  the 

Army  is  developing  or  fielding  ad\  .iik  v  a  ign  combat  vehicles  for 
a  ttide  variety  of  hattlefield  appl  itiit  n  i.s.  i  mubat  doctrine  being 
developed  for  the  battlefield  ol  the  future  calls  for  high-speed, 
lightweight,  all-terrain  li.e.,  trucked  '.•■hicles  for  fighting  and 
transporting  troops,  and  also  f"i  :  e.i\  ;  !  ,1  ."led,  yet  high  speed 

tanks  with  enhanced  firepower.  •  n  the  h  i  gli  -  i  n  t  ens  i  t  y 

hattlefield  of  the  ftitnrr  will  it  n  ,.nce  helicopters  with 

advanced  design  feature  s  .  -cell  l;ai  dv  :•  b  i  nat  ions  will  generate 

hazardous  levels  of  both  -te.ulv  no :  v  ngines,  sprockets, 

rotor  blades,  and  the  like,  and  i  r  pa  I  • •  v  i so  from  machine  guns, 
cannons,  missiles,  etc. 

Coupled  with  such  advanced  hardwnri  will  he  the  requirement  for 
continuous  combat  operations.  1 )-,  i  ~  will  have  the  net  effect  of 
exposing  crewmembers  to  great lv  extendi d  p<  riods  of  steady  and 
impulse  noise  in  a  11-  hour  day.  It  will  ..Iso  likely  induce  fatigue 
and  dehydration  in  large  numbers  ol  iiocp-. 

l.xtended  exposure  to  hazardous  levels  of  steady  and  impulse  noise, 
especially  when  combined  with  other  stressors,  will  present  a 
serious  risk  of  temporary  and  permanent  hearing  loss.  both  types 
of  hearing  loss  can  degrade  combat  ef fee t i veness  by  impairing 
effective  command,  control  and  communications,  disrupting  critical 
operator  tasks,  and  degrading  critical  hear ing- i nt ens  i  vo  comi at 
activities.  in  addition,  permanent  hearing  loss  constitutes  grounds 
for  disability  compensation. 

The  effective  protection  of  t .  ops  from  loss  of  hearing  requires 
adequate  hearing  protective  i.  vices,  both  insert  types  and  over- 
the-ear  types.  However,  not  all  available  hearing  protective 
devices  provide  adequate  protection.  Rigorous  evaluation  of  devel¬ 
opmental  equipment,  including  helmets  i>  i  1 h  ear-cups,  communication 
headsets,  and  commercially  available  protective  devices,  is  required 
to  insure  adequate  protection.  lurthcr,  a:i  effective  hearing  con¬ 
servation  program  requires  up-to-date  epi dem i o  1  eg  i  c  data  on  the 


extent  ol'  hearing  loss  and  the  resulting  impact  among  specific 
groups  of  Army  personnel . 

The  primary  goal  of  this  research  program  is  to  assess  the  effec¬ 
tiveness  of  hearing  protective  devices  in  order  to  minimize  the 
incidence  and  severity  of  noise- induced  hearing  loss  among  Army 
personnel.  long-term  goals  include  (1)  the  development  of  improved 
technologies  and  approaches  for  hearing  protection  and  (2)  the 
development  of  improved  methodology  for  evaluation  of  hearing 
protective  devices. 

Objective  The  major  technical  objectives  of  this  research  pro¬ 

gram  incluue  measurement  of  the  sound-attenuating  characteristics 
of  passive  and  active  hearing  protective  devices  and  communication 
headsets,  determination  of  the  suitability  of  selected  devices  for 
specific  \rmy  applications,  assessment  of  the  influence  of  user 
variables  on  protective  effectiveness,  development  and  evaluation 
of  new  concepts  for  improved  hearing  protection,  development  and 
validation  of  improved  laboratory  and  field  techniques  (c.g., 
physical  ear  method)  for  evaluation  of  hearing  protective  devices, 
development  and  validation  of  mathematical  models  for  predicting 
suitability  of  hearing  protective  devices,  assessment  of  attenuation 
characteristics  on  audiologic  performance,  and  epidemiologic  assess¬ 
ment  of  the  extent  of  hearing  loss  and  the  associated  impact  among 
selected  groups  of  Army  personnel. 

Progress  Attenuation  characteristics  of  Ull-1'8  helmets  for 

potential  use  in  field  validation  studies  Here  measured.  This  test¬ 
ing  was  conducted  in  preparation  for  direct  validation  studies  with 
the  Vll’l.R  shoulder- f i red  anti-tank  rocket  and  the  M1U8  towed 
how i t :er . 

Two  different  standards,  the  ANSI;  and  ANSI  3.19,  were  used 

to  measure  attenuation  of  SPII-4  and  1)11-13;  helmets.  Only  small 
differences  were  found  between  the  two  measurement  procedures.  The 
results  were  used  to  determine  if  changes  in  the  helmet  specifica¬ 
tions  were  required. 

Real-ear  attenuation  characteristics  of  various  hearing  protective 
devices  were  measured  as  part  of  a  study  conducted  in  collaboration 
with  the  environmental  Protection  Agency.  The  results  will  con¬ 
tribute  to  the  characterization  of  data  variability  resulting  from 
variations  in  procedures  used  at  different  laboratories. 

The  effects  of  a  female's  long  hair  and  smaller  head  size  on  atten¬ 
uation  characteristics  of  the  S  PH  -  4  aviator  helmet  were  studied. 

/lata  analysis  is  in  progress. 

As  part  of  an  effort  to  develop  a  quality  assurance  method  for  pro¬ 
curement  activities,  attenuation  characteristics  obtained  with  a 
physical  measurement  method  were  compared  with  measurements  obtained 
using  the  ANSI  3.19  standard  (i.c.,  a  real-car  method).  If  success¬ 
fully  validated,  the  physical  method  would  decrease  testing  time 


and  provide  additional  information  for  frequencies  not  measured  with 
the  real-ear  method.  Analysis  of  data  is  in  progress. 

A  study  was  conducted  to  evaluate  the  effects  of  training  in  proper 
fitting  procedures  on  attenuation  characteristics  of  the  triple¬ 
flange  earplug.  It  was  shown  that  training  effects  can  be  sizable. 

PUBLICATIONS!  The  Effect  of  the  louver  ed  Scarfed  Shroud 

Suppressor  (LSSS)  On  Sound  Pressure  Levels  in 
and  Around  OV-ID,  USAARI.  LR  81-3-2-2. 

Noise  Levels  Measured  in  the  T-Tail  YAH-64, 

USAARI.  LR  81-4-2-3. 

Real -ear  Sound  Attenuation  Measurements  of  a 
DH-132  Helmet  in  Combination  with  E-A-R  Earplugs 

USAARL  LR  81-6-2-5. 

The  Effects  of  C r a ph i t e / A 1 umi num  Composite 
Doubler  Plates  on  the  Acoustic  Output  of  a 
CH-47  Helicopter  Forward  Rotor  Transmission 
During  Flight,  USAARL  LR  81-9-2-8. 

Evaluation  of  Two  Parachutists  Helmets ,  USAARL 
81-10-2-9. 

PRESENTATIONS:  Sound  Attenuation  Provided  by  Helmets  in  the 

u.s.  Army,  presented  to  Aerospace  Medical 
Association,  May  81. 


DD  1498  The  above  work  has  been  conducted  under  Research  and 

Technology  Work  Unit  Summary. 

Medical  Assessment  of  Hearing  Protective  Devices,  DAOB  6888, 
135. 

Contributing  Work  Work  done  under  the  following  contract  contrib¬ 
uted  to  this  research  program. 

Crushable  F.arcup  Development 


Impact  Biodynamics  of  Crashworthiness 
&  Personnel  Armor  Program 


Background  Ibis  program  addresses  (a)  the  ever-present  hazard  of 

violent  impact  between  the  interior  of  a  moving  vehicle  and  the 
soldier  operator  or  passenger  as  a  result  of  crash  or  accident,  and 
(b)  the  ba 1 1 1 e - re  1  a t ed  hazard  associated  with  body  armor  impact 
after  defeat  of  large  caliber  (.50  cal  pi  us  1  ammunition,  i.e.,  the 
rear  surface  "signature"  of  deforming  body  armor.  Historically,  man 
has  been  restrained  in  aircraft  by  a  lap  belt  to  simply  prevent  fall¬ 
ing  from  the  craft  during  roll  overs  in  flight.  In  more  recent 
years,  the  restraint  provided  lias  increased  from  a  level  of  5g  to 
4('g  to  provide  protection  in  accidents.  Man's  ability  to  remain 
conscious  during  a  40g  vehicular  impact  is  limited,  however,  by  the 
individual's  ape,  the  type  of  harness  employed,  and  the  direction-of¬ 
feree  and  rate-of- onset  associated  with  an  impact. 

In  the  area  of  body  armor,  recent  technological  advances  have  re¬ 
sulted  in  the  capability  to  defeat  .50  cal  and  larger  projectiles. 
While  it  is  possible  to  prevent  penetration  by  such  projectiles, 
there  remains  considerable  information  to  be  known  regarding  the  .. 
secondary  wound  potential  associated  with  such  armor  as  a  result  of 
the  shock  transmitted  and  the  nonpenetrating  deformation  which  occurs 
The  evaluation  of  man's  tolerance  to  impact  and  the  effectiveness  of 
protective  restraint  systems  and  personnel  body  armor  are  required' 
for  survival  in  the  modern  battlefield. 

Objective  1  he  objectives  of  this  program  arc  to  provide  a  tech- 

nole;  ic: !  fata  base  relating  to  the  biomedical  aspects  of  the  evalu¬ 
ation  of  life  support  equipcnint  ( 1.S1  )  ,  and  its  correlation  with 
injury  data  collected  from  the  field;  to  identify  hazards  associated 
with  I  SI  ;  to  provide  conceptual  design  recommendations  and  criteria 
to  improve  I  SI  ,  including  personnel  armor;  and  to  provide  evaluation 
of  crash- related  l.SI  and  its  correlation  with  injury  data  collected 
from  the  field  through  a  tri -service  I  SI  retrieval  program  (LSERP-). 

Progress  Presentations  were  made  to  the  .Joint  Committee  on 

\v  i  a  t i  >'r  Pathology  and  the  Ncuroc 1 cc t r i c  Socictv  concerning  helmet 
damage/ injury  correlation.  A  paper  was  presented  to  the  Aerospace 
Medical  Association  on  PS  Army  i  ife  Support  Training.  Consultations 
were  provided  to  the  HS  Army  Safety  Center,  the  Air  Force,  and  the 
Naw  concerning  injury  prevention  aspects  of  specific  life  support 


equipment.  l.SLRP  reviewed  over  51'  Prc  1  i  ini  nary  Report  Aircraft  Mis¬ 
haps  (PRAMS);  10  of  these  mishaps  were  made  into  case  studies.  Ihe 
LSI'  returned  from  these  accidents  included  22  helmets  (1  ILSA1-  and  4 
IISN)  ,  4  restraint  systems,  and  5  seats.  I  valuation  letter  reports 
were  submitted  to  the  appropriate  personnel  for  this  equipment. 

A  joint  study  was  conducted  with  the  US  Army  Safety  Center  to  cor¬ 
relate  injury  to  LSI:  deficiencies  in  aircraft  design.  The  Medical 
factors  for  Personnel  in  Accident  form  (PA  I orm  2397-11)  was  re¬ 
written  to  improve  the  flow  of  injury  information  from  the  field. 

Ten  more  helmet  cases  were  added  to  the  USAARI.  data  hank  and  several 
helmets  were  selected  for  future  simulation  analysis,  i.e.,  the  rep¬ 
lication  of  helmet  damage  sustained  in  the  crash  event. 

Ihe  helmet  damage  validation  with  human  surrogates  hv  IVavnc  State 
University  was  completed.  Ihe  data  is  being  analyzed  for  potential 
USAARI  rep  1  i  ca t  i  on  . 

Two  new  studies,  a  prospective  analysis  of  head  and  spinal  injuries 
sustained  in  aviation  accidents  and  the  relationship  of  posture  and 
vibration  to  backache  in  helicopter  crewmembers,  were  initiated. 

PURL  I  (  A  I  1  ON  S  :  l!>  1  icopter  Crashworthy  Fuel  Si  :st>.  n.-  and  Their 

i:  t  t  •-  ct  i  VftiL’s:'  l  n  fr<  v<  n  1 1  ng  Thermo.’  Tniuri ; 

(Reprint  I,  USAARI  RP'I  81-4. 

PRI'SI. MAT  IONS:  Hoad  Impact  hazards  in  Helicopter  operations  and 

Their  Hitigation  Through  Improved  Helmet  Pesic/n, 
presented  to  Neuroelectric  Society,  Pec  80. 

Head  Injury  in  Helicopter  Accidents  as  Pol  a  ted 
to  Head  Impact  Simulation  and  Human  Tolerance, 

presented  to  Joint  Committee  on  Pathology,  Oct 
81) . 

Impact  and  '  ihration  Tinting  of  a  Kodiiied  rii- 1 
crow  Seat,  presented  to  Aerospace  Medical  As  so  - 
c  i  a  t  i  on  ,  Ma y  81. 

r.s.  A  rmu  Aviation  life  Support  Training,  (’re¬ 
sented  to  Aerospace  Medical  Association,  May  81. 

DO  1498  Ihe  above  work  was  conducted  under  Research  and  Tech¬ 

nology  Work  Unit  Summary 

Riodvnamics  of  life  Support  Iquipment  and  Personnel  Armor, 

P  \Oi.  Old-,  131. 

Contributing  Work  1  he  following  contract  work  contributed  to  the 

research  objectives  of  this  program. 


Mato  rial  Characteristics 


Vibration  Hazards  of 
Combat  Vehicles  Program 


Background  The  vibration  program  was  inititated  in  order  to  pre¬ 
vent  vibration  related  musculoskeletal  disorders  in  Army  aviators. 
The  effects  of  vibration  on  the  visual,  auditory,  vestibular  and 
neuromuscular  function  are  not  fully  known  inasmuch  as  unique  vibra¬ 
tion  exposure  characteristics  are  associated  with  each  emerging  mili 
tary  vehicle  or  weapon  system.  Therefore,  the  scope  of  this  program 
has  been  explanded  beyond  the  aviation  community  to  include  the  pre¬ 
vention  of  vibration  related  disease  and  the  minimization  of  vibra¬ 
tion-related  operator  control  decrements  caused  by  Army  materiel. 

Immediate  goals  include  the  development  of  strength  criteria  for 
aviators  in  vibration  environments,  a  vibrat ion- related  lower  back 
pain  assessment,  and  a  dynamic  visual  acuity  assessment  under  vibra¬ 
tion  conditions.  Concurrent  with  these  goals  is  the  completion  of 
a  laboratory  on-line  data  capturing  system.  The  long  term  goal  of 
the  vibration  program  is  to  develop  human  tolerance  limits  to  vibra¬ 
tion,  as  a  function  of  amplitude,  frequency,  and  exposure  rate,  that 
can  be  used  as  criteria  for  vehicle  development. 

Objective  In  order  to  assess  vibration  hazards  of  combat  vehi¬ 

cles  the  objectives  established  arc  to  measure  neck  muscle  activity 
changes  induced  by  postural  effects  and  vibration  of  a  supine  seat, 
to  measure  the  effects  of  whole  body  vibration  in  a  semi-supine  seat 
on  static  and  dynamic  visual  acuity  with  a  video  display,  to  measure 
the  effects  of  vibration  in  a  supine  seat  on  selected  measures  of 
cardiopulmonary  mechanics,  to  measure  helmet  vibrations  induced  by 
mechanically  coupled  sites,  and  to  compare  studies  on  vibration 
levels  in  US  Army  helicopters  and  offer  recommendations  for  measure¬ 
ment  uniformity. 

Progress  Work  conducted  under  reimbursement  from  the  High 

Survivability  Test  Vehicle  -  hi ghtwe i ght  (HSTV-t)  program  has  been 
completed.  The  three  research  projects  used  human  subjects  to  deter 
mine  muscle  stress,  visual  acuity  decrements,  and  changes  in  cardio¬ 
pulmonary  mechanics  due  to  vibration  in  a  semi-supine  scat.  The 
neck  muscle  stress  data  was  reduced  and  demonstrated  that  a  signifi¬ 
cant  increase  in  neck  muscle  stress  occurred  in  the  full  supine  scat 
position  when  the  volunteer  lifted  his  head  to  isolate  it  from  head¬ 
rest  vibration.  The  measurement  of  dynamic  visual  acuity  associated 
with  the  viewing  of  an  HSTY-1  monitor  demonstrated  that  vibration 


dr..-  at  i  cal  ly  reduced  acuity  and  that  such  reductions  were  much  less 
for  high  contrast  targets  than  for  low  contrast  targets.  The  evalu¬ 
ation  of  cardiopulmonary  mechanics  demonstrated  that  with  vibration, 
cardiac  output  generally  decreases  by  10"  and  minute  volume  increases. 
The  results  of  these  three  projects  have  been  presented  at  the  annual 
aerospace  Medical  Association  meeting,  the  Tri-Service  Technical  Work¬ 
ing  (roup  for  Biodynamics,  and  the  International  Workshop  on  Research 
Methods  in  Human  'lotion  and  Vibration  Studies. 

The  determination  of  the  extent  to  which  aircraft  vibration  was  cou¬ 
pled  to  a  crewman's  flight  helmet  by  mechanical  linkage  of  a  helmet 
mounted  sight  was  reported.  The  comparison  of  a  standard  llH-1  seat 
with  a  modified  Herman  scat  was  presented  at  the  Aerospace  Medical 
Association  annual  meeting.  May  1981.  A  comparative  summary  of  vib¬ 
ration  levels  in  Army  helicopters  and  a  proposal  for  measurement 
standardization  was  presented  at  the  International  Workshop  on  Re¬ 
search  Methods  in  Human  Motion  and  Vibration  Studies.  lxperimental 
apparatus  for  the  measurement  of  dynamic  visual  acuity,  pilot 
strength  measurement,  and  low  back  pain  assessment  have  been  com¬ 
pleted.  final  design  of  the  vibration  laboratory  on-line  data  cap¬ 
ture  and  reduction  system  has  been  completed. 

ITBI.il  VI  IONS  :  Vi  L  rati  or.  in  a  Helmet  Mounted  Sight  (HMS)  Using 

Mechanical  Linkage,  USAAR1.  RPT  81-3. 

Vibration  Levels  in  Arm y  Helicopters--Measure- 
mer.t  Re  comme  nda  t  i  ens  and  Data,  USAARL  RP1  81-5. 

Operator's  Manual  for  Variable  Height,  Variable 
C.c.  Helmet  Simulator  l  Reprint), 

IJSAARl.  RPT  SI-7. 

PRi SI  .VI  AT IONS :  Seek  and  Muscle  Stress  Induced  by  Postural 

Effects  and  vibration  of  a  Supine  Seat,  pre¬ 
sented  to  Aerospace  Medical  Association 
(Proceedings,  p.  2091,  Max’  81. 

The  Effects  of  Random  Vibration  on  Human  Subjects 
in  a  semi-supine  Seat,  presented  to  Research 
Methods  in  Human  Motion  and  Vibration  Studies, 

Sep  81  . 

DD  1498  1  he  above  work  was  conducted  under  Research  and  Tech¬ 

nology'  Work  ('nit  Summary. 

Vibration  Hazards  of  Combat  Aircraft  and  Vehicles,  PAOG  6100, 
132. 

Contributing  Work  Work  conducted  under  one  customer- funded  and  two 
contract  projects  contributed  to  the  research  objectives  of  this  pro¬ 
gram. 


68 


Health  Hazard  Assessment  and  Implications  of  Whole-Body 
Vibration  Associated  with  Advanced  Combat  i'chiclc  lech- 
no  logy  _ 

Study  for  Vibration  I  ffect  on  Muscular  Performance. 

I  fleets  of  I'.S.  \niiv  Headgear  on  Neck  Muscle  loading  and 
I  a t i gue  . 
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Crew  Life  Support  Systems 
Biotechnology  Program 


Background 
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communicati 
sizes  round 
tential  for 
technology 
battle.  On 
haps  psycho 
advantage . 
designed  to 
hazards  res 
logic  needs 
weapons  and 
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Specifically,  current  focus  is  on  maintaining  aviators  in  the  proper 
state  of  oxygenation  under  all  flight  conditions  and  on  minimizing 
the  deleterious  effects  of  wearing  chemical  protective  ensembles 
while  conducting  aviation  operations  and  training.  Short  range 
goals  are  (1)  to  evaluate  the  concept  of  using  pressure  swing  molec¬ 
ular-sieve  technology  to  produce  clean  breathable  oxygen-enriched 
air  to  alleviate  all  levels  of  hypoxia,  and  (2)  to  evaluate  current 
and  proposed  chemical  defense  ensembles  in  the  flight  environment  to 
ascertain  how  long  aviators  can  fly  effectively  without  succumbing 
to  heat  sress  or  other  stressors  imposed  by  these  basically  cumber¬ 
some  protective  systems.  hong  range  goals  call  for  collection  of 
extensive  data  bases  relating  physiologic  response  to  environmental 
stressors  from  which  computer  models  can  be  developed  which  will 
assist  in  optimizing  life  support  systems  design. 


Objective  The  Crew  fife  Support  Systems  Biotechnology  Program 

is  designed  to  identify,  assess  and  prevent  unnecessary  health  haz¬ 
ards  imposed  by  exposure  to  the  operational  environment,  toxic  gases, 
varying  oxygen  levels,  chemical  and  biological  agents  and  antidotes 
or  other  drugs;  to  provide  the  Army  technical  information,  recommen¬ 
dations  and  standards  to  be  used  in  the  development  and  modification 
of  systems  that  provide  protection  from  those  hazards;  and  to  devel¬ 
op  a  data  base  identifying  and  quantifying  the  physiological  and 
medical  impact  of  life  support  equipment  on  mission  accomplishment. 
This  program  is  also  designed  to  identify  and  elucidate  problems 
associated  with  life  support  equipment  and  to  develop  computer  models 


71 


* 


based  on  analytic  and  empirical  data  to  facilitate  the  conceptualiza¬ 
tion  and  development  of  design  criteria  for  improved  life  support 
equipment . 

Progress  Data  was  collected  and  analyzed  on  the  operation  of 

two  on-board  Oxygen  Generation  Systems  (OBOGS)  in  the  U-21  fixed 
wing  turbo  prop  aircraft.  Results  were  presented  at  the  Aerospace 
Medical  Association  and  are  being  written  up  for  publication.  Prep¬ 
arations  are  complete  to  collect  data  on  the  same  two  systems  in  the 
UH-IH  rotary  wing  aircraft.  A  laboratory  prototype  of  an  OBOGS  unit 
is  being  built  to  assess  the  ability  of  this  technology  to  act  as  a 
filter  to  orotect  the  aviator  from  battlefield  contaminants.  A  pro¬ 
tocol  has  been  written  to  determine  the  oxygen  requirements  of  heli¬ 
copter  pilots  during  different  flight  regimes. 

A  protocol  entitled  "Physiological  Assessment  of  the  Aircrew  Chemical 
Defense  Fnsemb’e"  was  written  approved  and  implemented.  Phases  I 
and  II  in  which  aviators  flew  prescribed  maneuvers  while  wearing  cur¬ 
rent  and  proposed  chemical  defense  (CP)  ensembles  were  conducted. 
Physiological,  psvchomotor  and  performance  data  were  collected  and 
are  being  analyzed.  Preliminary  results  will  be  presented  at  the 
Tri-Service  Aeromedical  Panel  Meeting.  Preliminary  conclusions  re¬ 
garding  training  in  CP  ensembles  have  been  shared  on  an  informal 
basis  with  members  of  the  NBC  Steering  Committee  at  Ft.  Rucker,  Ala; 
Bob  Matthews,  l.Sl:  Coordinator,  AVRADCOM;  Dr.  lies  Baumgardner,  USAF 
School  of  Aerospace  Medicine;  and  Dr.  Michael  Fisher,  Aeromedical 
Attache,  British  Fmbassy. 

Team  members  have  been  active  in  many  meetings  to  discuss  and  plan 
for  design,  test  and  evaluation  of  the  Aviation  Life  Support  Equip¬ 
ment  Systems  for  the  Integrated  Battlefield  (ALSSIB)  ,  for  evaluation 
of  a  USAF- sponsored  second  generation  chemical  defense  ensemble,  and 
for  operational  tests  of  chemical  defense  ensembles  sponsored  by 
TRADOC  scheduled  for  FVB2. 

As  part  of  the  program  to  assess  pulmonary  function  in  the  opera¬ 
tional  environment,  a  Perkin-Llmer  medical  gas  analyzer  was  evalu¬ 
ated  in  the  inflight  helicopter  environment.  A  final  report  is  in 
preparation  for  publication  in  early  FV82. 

Computer  modeling  was  begun  with  the  transfer  of  BRNSIM,  a  burn  simu¬ 
lation  model,  from  the  PI'P  11/4(1  at  1.SII  School  of  Medicine  to  our 
in-house  PDF  11/05.  During  FY82,  three  other  models  will  be  made 
operational:  R1 SPIRO,  an  automated  analysis  of  the  forced  expira¬ 

tory  spirogram  with  Inglish  language  diagnosis;  MACPUF,  a  respira¬ 
tory  system  simulation  mode;  and  Heat,  a  heat  stress  model. 

PRF.SL  STATIONS :  V  .S  .  Armu  Aviation  Oxygen  System,  presented  to 

.SAIL,  Oct  80. 


Evaluation  of  Onboard  oxygen  Systems  for  U,S. 
Army  Aircraft ,  presented  to  Aerospace  Medical 
Association,  (Proceedings,  p.  195),  May  81. 


•--'■■tf  T 


Chemical  Defense,  Flight  Surgeons  Course,  Mar 
5  Sep  81;  Operation  Problems  Course,  Apr  81. 


DD  1498  The  above  work  was  conducted  under  Research  and  Tech¬ 
nology  Work  Unit  Summaries. 

Biomedical  Applications  and  Health  Hazard  Assessment  of 
Oxygen  Enrichment  Breathing  System,  DAOG  0169,  168. 

Research  Countermeasures  for  Significant  Medical  Hazards  in 
Military  Systems,  DAOG  0165,  167. 
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Combat  Crew  Effectiveness 
Research  Area 


This  project  area  is  principally  oriented  toward  the  behavioral, 
psychologic,  and  performance  requirements  imposed  by  military  opera¬ 
tions.  It  aims  to  prevent  casualties  l> \  focusing  on  (al  predispos¬ 
ing  factors  which  make  the  individual  soldier  more  vulnerable  or 
susceptible  because  of  inadequate  physical  conditioning,  training, 
indoctrination,  and  instigation  of  coping  skills,  and  (hi  extremely 
high  stress  loads  imposed  by  harsh  environmental  extremes,  complex 
and  exhausting  performance  demands,  and  life  threatening  risks  which 
mav  exceed  human  tolerance.  Physiological  and  psychological  invest  i 
gat  ions  are  pursued  to  identify  environmental  and  operational  stres¬ 
sors  and  to  develop  analogues  to  dose- response  relationships  between 
such  stressors  and  soldier  tolerance  and  survivability.  lfforts  of 
military  relevance  include  but  are  not  limited  to  medical  indices  of 
crew  workload  and  fatigue,  physical  fitre-s  and  personnel  selection 
criteria,  environmental  stresses  of  heat,  cold  and  altitude,  and 
biomedical  aspects  of  sustained  operation'-. 
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Sensory  Limitations  of 
Man/Machine  Systems  Program 


Background  I  ho  extreme  lethality  of  the  modern  mi  d - 1 o -h i gh - i nt en - 

sitv  bnttletield  is  forcing  changes  in  tactics,  weapons,  and  personal 
protective  equipment.  Advanci.g  weapons  technology  along  with  doc¬ 
trinal  requirements  for  continous  operations  (including  nighttime 
operations)  for  combining  to  produce  stresses  which  threaten  to  ex¬ 
ceed  the  capabilities  and  limitations  of  human  operator  and  thereby 
degrade  crew  performance.  for  example,  the  visual  demands  of  night 
vision  goggles  may  necessitate  new  visual  selection  and  retention 
critet  in,  and  the  requirement  for  continuous  operations  may  exceed 
the  soldier's  visual  performance  capabilities  after  extended  periods 
of  operation.  1  lie  use  of  protective  devices  such  as  anti -laser 
goggles,  the  <un,  wind  and  dust  goggles,  and  helmet  visors  threatens 
to  disrupt  ciewmomhers'  visual  performance. 

1  lie  doctrinal  requirement  for  around-the-clock  combat  operations 
results  in  special  concerns  about  the  human  operator's  capabilities 
to  function  effectively  in  darkness.  Hod  lighting  has  been  used  in 
Ann>  aircraft  cockpits  since  pre-World  War  11  days  because  of  its 
ubilitv  t o  preserve  nighttime  visual  sensitivity.  However,  in  future 
aircraft  blue -green  lighting  will  he  required  in  order  to  achieve 
compatibility  with  aviator  night  vision  goggles.  Ibis  may  compro¬ 
mise  flight  capabilities  with  unaided  vision.  The  existing  biomedi¬ 
cal  data  base  regarding  the  visual  performance  effects  of  vibration, 
darkness,  night  vision  goggles,  protective  goggles,  and  similar 
stressors  is  inadequate  for  countering  the  potential  threats  to  com¬ 
bat  e f fee t i veness .  I  he  nature,  extent  and  mechanisms  of  visual  per¬ 
formance  degradation  are  largely  undefined,  and  the  resulting  impact 
on  combat  e  f  foe  t  i  veness  lias  not  been  determined. 

The  oveiall  goal  of  this  research  program  is  the  development  of 
realistic  measures  to  prevent  compromised  combat  effectiveness  due 
to  impaired  \isua!  performance .  These  preventive  measures  will 
include  exposure  criteria,  material  design  criteria,  crew  selection 
and  retention  criteria,  and  modified  operational  doctrine.  A  major 
intermediate  goal  is  the  establishment  of  a  visual  effects  biomedi¬ 
cal  data  base  sufficient  to  support  development  of  such  measures. 

Objective  he  major  technical  objectives  of  this  research  pro- 

giai  include  identification  of  the  parameters  of  visual  functioning 
which  are  degraded  by  vibration,  darkness,  body  position,  protective 
devices,  night  vision  goggles,  fatigue,  and  spectral  characteristics 
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of  lighting.  Character i zat ion  and  quantification  of  visual  degrada¬ 

tions  produced  by  specific  stress  factors,  identification  and  charac¬ 
terization  of  mechanisms  underlying  visual  degradations,  determina¬ 
tion  of  the  relationships  between  identified  visual  degradations  and 
task  performance,  and  development  and  validation  of  models  for  pre¬ 
dicting  the  impact  of  specific  visual  degradations  on  combat  effec¬ 
tiveness  are  major  technical  objectives.  Also,  included  as  objec¬ 
tives  are  development  and  validation  of  exposure  criteria  and/or 
material  design  criteria  for  selected  stress  factors,  development 
and  validation  of  selection/retention  criteria  and  operational  pre¬ 
ventive  measures  for  selected  stress  factors,  and  development  of 
instrumentation  for  rapid,  reliable  measurement  of  selected  visual 
performance  parameters. 

Progress  In  studies  of  dark  adaptation  it  was  found  that  ( 1 ) 

under  conditions  of  nearly  total  darkness  red  lighting  preserves 
dark  adaptation  from  10  to  30  times  better  than  blue-white  light, 

(2)  under  simulated  full  moon  illumination  there  is  no  difference 
between  red  and  blue-white  illumination  with  respect  to  their  effect 
upon  dark  adaptation,  and  (3)  there  was  a  large  amount  of  spreading 
of  adaptational  effects  to  the  non -st imulated  area  of  the  retina 
which  cannot  be  explained  solely  by  stray  light.  A  report  of  this 
work  is  in  preparation.  Also,  it  was  found  that  individuals  with 
abnormal  color  vision  do  not  exhibit  better  nighttime  vision  than 
those  with  normal  color  vision.  A  report  of  this  work  is  in  prepa¬ 
ration  . 

In  the  area  of  personal  protective  equipment  and  optical  devices  it 
was  found  that  a  new  visor  manufactured  by  a  prospective  vendor  had 
a  potentially  deleterious  effect  upon  the  aviator’s  vision.  A 
report  of  this  work  is  in  preparation. 

The  visual  properties  of  the  sun,  wind,  and  dust  goggles  were  evalu¬ 
ated  in  order  to  determine  whether  this  device  is  suitable  in  a  des¬ 
ert  environment  for  aviation  use  instead  of  the  helmet  visor.  It 
was  found  to  be  suitable  and  a  report  is  in  preparation. 

In  a  study  of  daytime  peripheral  detection,  it  was  found  that  visual 
field  size  is  highly  correlated  with  previously  determined  mean  de¬ 
tection  times  and  that  dark  aircraft  are  more  easily  detected  in  the 
sky  than  lightcolored  aircraft.  This  work  was  presented  at  the  1981 
meeting  of  the  Aerospace  Medical  Association.  Proposed  criteria  for 
operational  laser  screening  examinations  were  also  presented  at  this 
same  meeting.  In  support  of  the  night  vision  goggles,  a  survey  of 
850  medical  records  of  fort  Rucker  aviators  was  conducted  in  order 
to  determine  what  percentage  of  aviators  have  an  astigmatism  of  one 
diopter  or  greater  since  astigmatism,  unlike  spherical  aberrations, 
is  not  corrected  by  the  NYC's.  furthermore,  it  had  been  found  in 
previous  work  that  aviators  with  an  astigmatism  of  one  diopter  or 
less  are  generally  able  to  achieve  an  acuity  of  20/50  through  the 
NVC’s  whereas  those  having  an  astigmatism  of  greater  than  one  diopter 


could  generally  achieve  only  20/60  acuity  or  less.  Of  the  aviator 
population  of  Fort  Rucker,  3.641  have  an  astigmatism  of  one  diopter 
or  greater.  A  report  of  this  work  is  in  preparation. 

PUBLICATIONS:  A  Reflection  Analysis  of  Alternative  Canopy 

Curvatures  for  the  Advanced  Attack  Helicopter, 
USAARL  LR  81-8-2-7. 


Feasibility  of  Utilizing  a  Photochromic  Combiner 
in  the  Integrated  Helmet  Display  Sighting  System 

USAARL  LR  81-7-2-6. 

Computer  Model  for  the  Evaluation  of  Symbology 
Contrast  in  the  Integrated  Helmet  and  Display 
Sighting  System,  USSARL  RPT  81-7. 

PRF.SENTAT  IONS :  Potential  Initial  Aviator  Vision  Standardization 

Among  ASCC  Member  Nations;  A  Discussion  Paper, 
presented  to  the  Air  Standardization  Coordinat¬ 
ing  Committee,  Nov  80. 

Operational  Laser  Screening  Examinations ,  pre¬ 
sented  to  Aerospace  Medical  Association  (Proceed 
ings ,  p .  96 ) ,  May  81 . 

A  Comparison  of  Visual  Fields  with  Fixed  and 
Moving  Fixation  points,  presented  to  the  Aero¬ 
space  Medical  Association,  May  81. 

Physiological  Effects  of  Red  Versus  Blue-Green 
Lighting,  presented  to  BC  Parker,  Aug  81. 


DD  1498  This  work  was  conducted  under  Research  and  Technology 
Work  Unit  Summary. 

Military  Visual  Problems:  Assessment,  Mechanisms,  and  Pro¬ 
tection,  DA0B  6893,  164. 

Assessment  of  Visual  Performance  Based  Upon  New  Knowledge  of 
Retinal  Function,  PACK'  1490,  278. 


Contributing  Work  Work  conducted  under  one  customer- funded  and 
one  contract  project  contributed  to  the  research  objectives  of  this 
program . 


Development  of  Measurement  Techniques  for  the  Medical 
ment  of  Visually  Coupled  Systems  (VCS)  Components 


Assess 


Effects  of  Visibility 


79 


Biomedical  Aspects  of  Crew  Workload, 
Selection  &  Staffing  Program 


Background  Identifying,  defining,  and  quantifying  man's  physical 

requirements,  task  demands,  and  biomedical  limitations  associated 
with  various  systems  and  technology  become  critical  for  the  optimal 
design  of  equipment,  prediction  of  performance  criteria,  and  devel¬ 
opment  of  biomedical  models.  Military  developers,  planners,  and 
specialists  at  every  level  must  he  aware  of  t lie  unique  hazards  gen¬ 
erated  by  Army  systems  and  technology,  and  that  these  hazards  are 
further  elevated  by  the  adverse  environment  of  the  Army  tactical 
operations  in  which  the  soldier  is  required  to  function. 

Army  aviation,  with  its  highly  sophisticated  airborne  systems,  re¬ 
presents  a  prime  example  of  a  military  operational  area  that  lacks 
complete  parametric  research  to  develop  empirical  anthropometric 
criteria  for  ideal  man-machine  interface,  and  analytical  tolerance/ 
surv i vah i 1 1 1 y /capuh  i  1  i  t v  envelopes  within  which  the  selected  aircrew 
wiil  he  foiced  to  work  and  endure. 

lor  example,  the  ant hroponet r i e  criteria  for  flying  d  ity  which  have 
been  employed  in  the  past  have  been  predicated  solely  upon  data 
from  Army  males,  with  no  information  for  female  selection  criteria, 
furthermore,  there  have  been  no  formal  studies  of  currert  Army  air¬ 
craft  to  empirically  evaluate  the  anthropometric  regiments  to  assure 
a  proper  av  i  at  or  -  cockp  i  t  fit.  finally,  a  more  complete  biometric 
data  base  is  not  available  to  describe  and  quantify  pilots'  physio¬ 
logical  and  psycholog  ica 1  tolerance  to  operational  stressors,  mili¬ 
tary  hardware,  advanced  tactics,  and  progressive  military  operations. 

USAARl’s  research  program  is  designed  to  establish/update  aircrew 
selection  criteria,  evaluate  empirical  anthropometric  requirements 
for  optimum  man-machine  interface,  and  provide  physiological  and 
psychological  guidelines  describing  and  quantifying  tolerance  sur¬ 
vivability  and  capability  envelopes  of  man  within  the  military 
flight  environment.  The  long  range  goals  of  this  research  arc  to 
establish  extensive  biomedical  data  bases  and  predictive  models  to 
reduce  or  eliminate  aviators'  impaired  performance  sensory,  cogni¬ 
tive,  and  physical  overload  combat  stresses  and,  in  general,  reduc¬ 
tion  of  hazards  inherent  in  Army  systems  and  in  the  Army  environment. 
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Objective  One  objective  of  this  research  program  is  to  develop 

standards  for  acromedical  hazard  definition  and  to  postulate  hazard 
definitions  based  upon  field  assessment  of  combat  operations,  in¬ 
cluding  systems  and  environmental  effects,  another  objective  is 
establishment  of  a  multi-phase  study  to  recommend  static  determined 
work- related  minimum  and  maximum  anthropomentric  criteria,  to  examine 
the  need  for  separate  seated  eye-height  criteria,  to  evaluate  the 
need  for  minimum  strength  criteria,  and  to  recommend  minimum  and 
maximum  weight  requirements. 

extension  of  the  data  base  regarding  the  visual  performance/workload 
of  fixed  and  rotary  wing  aviators  during  varying  tactical  missions 
with  special  emphasis  on  the  quantification  and  interpretation  of 
these  data,  on  their  relation  to  variables  such  as  pilot  physiologi¬ 
cal  and  psychological  states,  and  on  task  loading  comprises  an  ob¬ 
jective  of  this  program.  Further  objectives  include  determining 
decision  rcquirements/proccssing  limitations  of  man  and  developing 
predictive  models  identifying  cognitive  capabilities  and  overload 
criteria  incurred  by  highly  sophisticated  aircraft  technology  within 
a  combat  environment,  defining  and  quantifying  aviator  psychomotor 
performance  and  tolerance/surv i vabi 1 i tv/capabi 1 i ty  envelopes;  and 
correlating  the  results  of  the  above  visual,  mental  and  psychomotor 
processes  with  the  biomedical  parameters  affecting  aviation  personnel 
during  sustained  military  operations. 

Progress  A  request  was  received  from  the  Commander,  II.  S.  Army 

Health  Services  Command,  asking  the  laboratory  to  assist  in  attempt¬ 
ing  to  identify  unique  health  hazards,  workload  problems,  and  morale 
issues  of  select  aviation  medical  evacuation  units  within  the  command, 
hour  units  were  evaluated  by  a  IISAARI.  team  which  acquired  interviews, 
quest ionnai res,  and  task  component/summation  data.  The  results  are 
currently  being  reviewed  and  analyzed.  A  report  will  be  forthcoming. 

Due  to  the  lack  of  funding  throughout  the  first  11  months  of  FY81, 
progress  in  the  multi-phased  anthropometric  study  has  been  limited 
to  the  performance  of  a  pilot  study  to  evaluate  fatigue  and  cardio¬ 
vascular  response  to  large  numbers  of  repeated  isometric  exertions 
and  to  the  in-house  fabrication  of  major  pieces  of  equipment  re¬ 
quired  to  assess  dynamic  strength  capabilities. 

The  visual  data  base  has  been  expanded  to  include  a  comparison  of 
helicopter  copilot  workload  while  using  three  navigation  systems 
during  nap-of-the  earth  flight.  Additional  data  have  been  collected 
comparing  the  visual  workload  of  pilots  during  scout  helicopter 
operations  in  the  Oil  -  6  and  Oli-58  helicopters. 

Presentations  of  the  program's  status  and  results  have  been  provided 
at  the  American  Helicopter  Society  Annual  Meeting,  the  Aerospace 
Medical  Association  Annual  Scientific  Meeting,  and  the  ~ t h  Medical 
Command  Aviation  and  Medical  Conference.  Additionally,  briefings 
were  provided  for  US  National  Guard  units,  project  managers  of  both 
the  Advanced  Attack  Helicopter  and  the  Near  Term  Scout  Helicopter, 
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other  DOD  agencies,  and  industry.  During  the  past  year,  one  techni¬ 
cal  report  and  four  articles  were  published. 


PUBLICATIONS:  Aeromed  ical  Factors  in  Aviation  Fatigue,  Crew 

Work/Rest  Schedules  and  Extended  Flight  Opera¬ 
tions:  An  annotated  Bibliography,  USAARL  RPT 

81-1. 

The  Real  Thing,  Army  Aviation  Digest,  Oct  80. 

Down  in  Dirty,  Army  Aviation  Digest,  Xov  80. 

25th  century  Today,  Army  Aviation  Digest,  Mar  81. 

Aviation  Night  Vision  Goggles  with  Sub-mi  nature 
Instrument  Display,  R,  D  8  A,  May/June  81. 

PRESENTATIONS:  crew  Rest  and  Workload  ,  presented  to  7th  Medical 

Command  Aviation  6  Medical  Conference,  Nov  80. 

Aviation  Operations /Crew  Rest  and  Fatigue,pre- 
sented  to  Maine  Air  National  Guard,  Feb  81. 

Rotary  Pursuit  Tracking  Task  Performance  in  Con¬ 
junction  with  Extended  Flight  in  a  Simulator , 
presented  to  Aerospace  Medical  Association,  Mar 
81 . 

Comparison  of  Helicopter  Workload  While  Using 
Three  Navigation  Systems  During  Nap-of-the- 
Earth  Flight,  presented  to  American  Helicopter 
Society,  May  81,  (Preprint  81-16). 


DD  1498s  Work  under  this  program  was  performed  under  five  1498’ s. 

Anthropometric  Criteria  for  Army  Aviators.  DAOG  6102.  166. 

Parametric,  Multimodel  Workload  Assessment  in 
Aircraft  Guidance  Systems,  DAOG  6101,  163. 

Visual  Performance  Research  Related  to  Operational  Problems 
in  Army  Aviation,  DAOG  0156,  162. 

Aeromedical  Research  of  Operationally  Significant  Problems 
in  the  Army  Aviation  Environment,  DAOG  0151,  165. 

Research  Directed  at  Biomedical  Parameters  Affecting  Aircrew 
Workload  During  Sustained  Operations,  DAOG  0153,  161. 

Cardiopulmonary  Physiology  in  Army  Aviators,  DAOG  1505,  279. 
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Contributing  Work  orh  conducted  under  three  cus  toner  -  funded  and 

me  contract  project  contributed  to  the  research  objectives  of  this 

]'  roe  van: . 

Aviator  l\ork load/Per formancc  Assessment  in  Support  of 
Advanced  \ttack  Helicopter 

P.S.  feast  f.uard  Scan  Behavior  [Hiring  Search  and  Rescue 
Oj'O rat  i ons 

\  i  y  h  t  Vision  Peggies  Attitude  I'isplay  Concept  I  valuation 

!' toe  t  at:: 

statistical  \nalysis  of  Visual  l’erformancc  of  Helicopter 
Pilots  Inning  Instrument  Might  on  Repeated  Might 


Soldier  Chemical  Warfare 
Agent  Antidote  Research  Area 


The  overall  objective  of  this  program  element  is  establishment  of 
the  technology  base  required  to  develop  safe  and  efficacious  pro- 
phvlax is , pretreatment  compounds,  antidotes,  therapeutics,  patient 
decontamination,  and  medical  management  necessary  to  assure  indi¬ 
vidual  protection,  rapid  return  to  duty,  and  militarily  effective 
soldier  performance  on  a  (TV  battlefield.  This  will  require  develop¬ 
ment  of  (a)  medical  concepts  and  technologies,  (b)  pharmacologic, 
medical,  and  resusc i t at i ve  materiel,  and  (c)  resources  and  systems 
for  prevention,  decontamination,  handling,  treatment,  evacuation, 
and  management  of  (TV  agent  casualties.  bmphasis  is  placed  on  devel¬ 
opment  of  antidotes  that  will  assure  soldier  protection  against  the 
primary  threat  (TV  agents. 
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Antidote  &  Antidote/Agent  Effects 
on  the  Visual  System  Program 


Background  The  chemical  warfare  (CW)  capabilities  of  the  Warsaw 
Pact  pose  a  real  threat  for  potential  mass  casualties  that  could  at 
the  very  least  compromise  unit  effectiveness.  Serious  deficiencies 
in  the  existing  protective  capabilities  include  the  lack  of  CW  agent 
prophylaxes,  an  incomplete  spectrum  of  antidotes,  and  antidotes 
with  operationally  compromising  side-effects.  The  urgent  DOD  re¬ 
quirement  to  develop  prophylaxes,  pretreatment  compounds  and  anti¬ 
dotes,  and  the  necessary  concepts  for  their  use  in  the  medical  man¬ 
agement  of  CW  casualties  cannot  be  accomplished  through  the  utiliza¬ 
tion  of  currently  available  information  and  technology.  We  do  not 
know  the  mechanisms  of  action  for  the  current  CW  agents  or  their 
suspected  antidotes  or  possible  prophylactic  compounds.  And  there 
is  even  less  information  regarding  the  combination  of  the  three. 

CW  agents,  especially  the  nerve  agents  (organophosphates)  ,  have 
diverse  toxic  effects  on  both  the  central  and  peripheral  nervous 
systems.  Many  of  the  central  and  peripheral  toxicities  consist  of 
disruptions  of  neural  functions  related  to  the  action  of  organo¬ 
phosphates  on  neural  transmission  in  the  cholinergic  system,  where 
acetylcholine  is  the  known  neurotransmitter.  We  know  that  acetyl¬ 
choline  is  important  in  control  of  pupil  size  as  well  as  the  pro¬ 
cessing  of  visual  information  by  the  retina.  It  may  also  be  impor¬ 
tant  at  more  central  visual  locations.  However,  neurotransmitters 
other  than  acetylcholine  may  also  be  involved  and  contribute  to 
organophosphate  induced  neurotoxicity. 

In  any  battlefield  situation,  the  soldiers'  capability  to  perform 
visual  tasks  is  critical  for  completion  of  the  mission.  With  wide¬ 
spread  use  of  CW  agents,  the  survival  of  the  unit  as  well  as  the 
individual  may  depend  on  visual  capabilities.  Consequently,  the 
Army's  effort  to  develop  antidotes,  pretreatments,  and  prophylactics 
require  valid  information  on  the  effects  of  these  compounds  on  vis¬ 
ual  functions.  The  primary  objective  of  this  research  program  is  to 
develop  a  comprehensive  biomedical  data  base  on  the  effects  of  se¬ 
lected  nerve  agents,  candidate  antidotes,  possible  prophylactic  com¬ 
pounds, or  combinations  of  the  three  on  the  retina  and  higher  visual 
centers.  Animal  models  will  be  selected  or  developed  to  enable 
inferences  regarding  effects  on  the  human  visual  system  of  various 


8b 


agent/antidote/prophylactic  compound  combinations.  Ultimately, 
methods  will  be  developed  to  predict  how  well  a  soldier  will  be 
able  to  visually  complete  his  mission  following  a  specified  expo¬ 
sure. 

Objective  The  following  technical  objectives  are  required  to 

achieve  the  program's  goals: 

ill  Characterization  of  the  effects  of  nerve  agents  and/or 
their  antidotes  or  pretreatments  on  retinal  functions  by  means  of 
acute  and  chronic  animal  experiments  utilizing  neurophysiological 
techniques.  The  retinal  functions  to  be  evaluated  include:  light/ 
dark  adaptation,  relative  sensitivities  across  classes  of  retinal 
neurons,  spatial -temporal  contrast  sensitivities,  stimulus-response 
relationships,  receptive  field  properties,  and  spontaneous  activity. 

(2)  Quantification  of  transmission  loss  along  the  visual 
pathway  with  gross  potential  neurophysiological  recording  techniques, 
and  assessment  of  performance  loss  due  to  drug  exposure. 

(3)  Assessment  of  cholinergic  system  interactions  with  other 
transmitters  in  the  visual  system  following  drug  administration. 

(41  Identification  of  sites  of  action  and  uptake  of  antidotes 
and  agents  within  the  visual  system  by  means  of  autoradiography  to 
provide  additional  information  as  to  the  mechanisms  of  action  and 
the  possible  occurrence  of  local  pooling  of  nerve  agent. 

(5)  Comnri'-  •  -on  of  single  cell  data  with  gross  potential  and 
anatomical  findings  to  provide  an  overall  picture  of  visual  systems 
function  following  ant i dote/agcnt  insult. 

(61  Pevelopment  of  models  and  techniques  to  predict  impact  on 
human  visual  performance  and  combat  effectiveness. 

Progress  Since  this  is  a  new  program  that  was  only  recently 

begun,  there  is  no  technical  progress  to  report.  fxperiments  have 
been  planned  and  protocols  arc  in  preparation.  The  majority  of  the 
necessary  equipment  has  been  placed  on  order. 


DD  1498  \ntidotc  and  Antidote/Agent  llffects  on  the  Visual  System, 
PAOC  83'.’!),  581. 

Iffects  of  Nerve-Agent  Antidotes  on  the  Visual  System, 
PACT.  1  Sen  ,  2". 
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Technical  Participation 

Information  and 
Technology  Exchange 

Participation  with  the  other  military  services  and  with  international 
groups  in  projects  of  mutual  interest  benefits  us  scientifically  and 
economically.  There  is  no  problem  with  which  we  arc  involved  that 
does  not  mesh  someway  with  that  of  another  group. 

Working  with  interservice  and  international  groups  provides  for  the 
effective  interchange  and  availability  of  scientific  and  technical 
information  needed  to  support  the  management  and  execution  of  our 
research  program.  Membership  in  rind  association  with  these  groups 
further  USAARl.'s  technology  exchange. 

This  listing  docs  not  include  USAARl.'s  long-standing  participation 
in  technical,  professional,  academic,  and  industrial  groups  which 
are  described  elsewhere  in  this  report. 

Air  Standardization  Coordination 
Committee  (ASCC)  Working  Party  61 

The  Air  Standard i rat i on  Coordinating  Committee  (ASC.C)  Working  Party 
(i  1  is  a  chartered  international  military  organization  of  the  I'nglish- 
speaking  nations  which  addresses  aerospace  medicine  and  life  support. 
I.mphasis  is  placed  on  standardization,  interoperability,  and  tech¬ 
nology  exchange.  Member  nations  include  the  United  States,  Canada, 
United  kingdom,  Australia,  and  New  Zealand.  IISAAR1.  provides  techni¬ 
cal  consultants  and  a  principal  committee  representative  to  actively 
participate  in  the  committee's  activities  and  coordinate  Army  Medical 
Department  (AMII'D)  participation.  Major  Bruce  l.eibrccht  represents 
the  laboratory  and  Army  Aviation  Medicine  to  this  group. 
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International  Test  Participation  Agreements 


The  ASCC  is  chartered  to  negotiate  test  participation  agreements 
between  member  nations  and  military  services.  These  agreements  pro¬ 
vide  for  the  evaluation,  use,  test,  or  review  of  a  specific  piece 
of  equipment  by  another  country  or  service  not  normally  having  access 
to  that  equipment.  The  evaluation  data  may  be  jointly  gathered  but, 
in  any  event,  is  shared  between  countries  and  published  as  a  formal 
report  in  accordance  with  the  terms  of  the  agreement, 

UNITED  KINGDOM  NBC  PROTECTIVE  CLOTHING  ENSEMBLE 

In  1977,  USAARL  entered  into  a  test  participation  agreement  with  the 
Institute  of  Aviation  Medicine,  Earnborough,  England,  to  conduct  a 
physiologic  assessment  of  the  United  Kingdom  Aircrew  NBC  Protective 
Clothing  Ensemble.  This  study  includes  field  trials  and  laboratory 
tests  of  the  visual  and  acoustic  properties  of  the  AR5  respirator  as 
well  as  in-flight  biomedical  assessment  of  the  entire  ensemble's 
effect  on  pilot  performance  and  pilot  thermal  physiology.  Aspects 
of  this  in-depth  study  are  being  conducted  in  conjunction  with  the 
Ergonomics  Laboratory  at  the  US  Army  Research  Institue  of  Environ¬ 
mental  Medicine  (USARIEM),  Natick,  MA ,  and  the  Crew  Biotechnology 
Branch  of  the  USA!  School  of  Aerospace  Medicine,  Brooks  AEB,  TX. 

NOMEX  PLIGHT  JACKETS 

A  second  test  participation  agreement  was  entered  into  by  IISAARI 
and  the  Flight  Medical  Department ,  Army  Aviation,  Commonwealth  of 
New  Zealand,  in  1981.  At  the  21st  meeting  of  the  ASCC  KP  61,  the 
Royal  New  Zealand  Air  force  (RNZAE)  representative  requested  from 
the  US  Army  representative  that  a  test  participation  agreement  be 
established  for  the  purpose  of  receiving  two  aviator  Nomex  flight 
jackets.  The  RNZAE  desires  to  test  these  jackets  for  comparison 
purposes  with  other  similar  garments.  In  accordance  with  this  re¬ 
quest,  the  US  Army  representative  procured  and  provided  these  jackets 
in  August  1981.  This  action  was  accomplished  in  coordination  with 
the  US  Air  force. 


AGARD-  Aerospace  Medical  Panel 

This  panel  was  established  in  May  1952  and  was  an  early  pioneer  in 
AGARD  to  discharge  the  mission  of  bringing  together  leading  personali¬ 
ties  of  the  NATO  nations  in  the  fields  of  science  and  technology  re¬ 
lating  to  aerospace.  The  AMP  is  now  one  of  nine  panels.  It  is  con¬ 
cerned  with  the  exchange  of  information  on  aerospace  medical  research 
and  development,  the  operationally  oriented  requirements  of  clinical 
aerospace  medicine,  the  provision  of  advice  in  human  engineering  prob¬ 
lems,  and  the  stimulation  of  new  research  activities  to  assist  and 
enhance  pilot  performance  in  the  demanding  aviation  environment.  The 
panel  has  formally  chartered  subcommittees  in  the  areas  of  behavioral 
sciences,  biodvnamics,  special  clinical  and  physiological  problems  in 
military  aviation,  and  the  special  senses. 

USAARL  has  been  an  active  participant  with  this  panel  since  1963. 
Members  of  the  laboratory  serve  on  AMP  subcommittees  as  technical  con¬ 
sultants.  COL  Stanley  C.  Knapp  is  under  appointment  by  the  National 
Roard  of  Delegates  to  AGARD/NATO  as  the  US  Army  Representative  for 
this  panel.  He  is  also  the  US  cochairman  for  the  Biodynamics  Sub- 
comrn  i  1 1 ee . 

38th  Panel  Specialists’  Meeting,  "Aural  Communications 
in  Aviation,”  Soesterberg  Airbase,  Netherlands 

Tiie  importance  of  aural  information  in  aerospace  operations  is 
secondary  only  to  visual  information;  yet,  despite  the  dependence 
of  military  operations  on  reliable  voice  communication  and  the  effec¬ 
tive  use  of  audio  warnings,  many  of  the  systems  currently  employed 
have  serious  shortcomings  and  do  not  reflect  the  considerable  research 
effort  that  has  been  expended  in  this  area.  In  modern  military  air¬ 
craft,  it  is  mandatory  that  aircrews  shoe 1  d  be  able  to  perceive  and 
respond  to  audio  information,  whether  this  be  speech  or  tones,  with 
minimum  effort  and  highest  reliability.  However,  the  low  quality  of 
most  airborne  voice  communication  systems  imposes  a  high  additional 
workload  such  that,  on  occasion,  messages  have  been  missed  or  misin¬ 
terpreted  which,  in  turn,  has  led  to  aircraft  accidents. 

This  symposium  covered  physical  characteristics  of  speech,  ideal 
systems  design  for  transmission  and  reception  of  speech,  speech 
intelligibility  tests,  the  cost  of  inefficient  communication  systems 
in  terms  of  damage  to  hearing  and  reduction  of  operational  effective¬ 
ness,  the  evaluation  of  standard  military  electronic  speech  communica¬ 
tion  systems,  audio  warnings,  hearing  standards,  and  hearing 
conservation . 

USAARL  played  a  developmental  role  in  this  symposium,  and  Mr.  Robert  T. 
Camp,  Jr.,  was  a  cu • organ i ter . 
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NATO  DRG  Panel,  Research  Group 
6,  Effects  of  Impulse  Noise 

Formed  in  1978  ,  Canada,  Trance,  Germany,  \cthcr lands,  Norway,  United 
Kingdom,  and  the  United  States  collect  and  evaluate  data  on  permanent 
threshold  shifts  induced  by  shooting  noise  in  military  practice  from 
both  light  and  heavy  firearms  in  relation  to  the  noise  exposure.  The 
group  evaluates  methods  of  measurement  of  impulse  noise  and  compares 
the  different  impulse  noise  damage  risk  criteria  used  by  the  partici¬ 
pating  nations.  it  evaluates  the  effects  of  noise  induced  hearing 
loss  on  performance,  collects  and  evaluates  data  on  nonauditory  ef¬ 
fects,  and  exchanges  information  on  the  applicability  of  bearing  pro¬ 
tectors  on  the  effects  of  hearing  protection  in  military  practice. 

Dr.  dim  Patterson  was  appointed  to  membership  in  this  working  group 
in  1980 . 

NAS,  NRC,  Committees  on  Vision  and 
Hearing,  Bioacoustics,  and  Biomechanics 

USAARl.  has  been  an  active  participant  in  the  science  technology  ex¬ 
change  programs  of  the  National  Research  Council  (NRC)  since  the  mid- 
to  late  60's.  USAARL  scientists  participate  as  working  members  of 
the  varioius  ad  hoc  study  groups  of  the  acoustics  and  vision  commit¬ 
tees.  The  Arm>-  representative  to  the  Committee  on  Hearing,  Bioacous¬ 
tics,  and  Biomechanics  (C1IABA)  is  a  USAARl.  scientist,  MAJ  Bruce 
Leibrecht.  Ur.  dim  Patterson,  LTC  Roger  Wiley,  I.TC  dohn  Crosley 
(Ret),  and  Mr.  Robert  T.  Camp  participate  actively. 


Tri-Service  Aeromedical  Research  Panel  (TARP) 

The  Tri -Service  Aeromedical  Research  Pane 1  (TARP),  established  in 
1976  for  the  purpose  of  fostering  technical  exchange,  reviewing  on¬ 
going  joint  research  programs,  making  recommendations  for  future 
joint  research  programs,  cooperative  review  of  individual  programs  to 
avoid  duplication,  and  submitting  a  recommended  course  of  action  to 
The  Surgeons  General,  has  proven  to  be  an  effective  admini strati ve 
entity  in  the  DOD  research  community.  The  TARP  consists  of  12  member 
which  include  two  laboratory  representatives  from  each  service;  a 
Surgeon  General  representative  from  each  service;  one  representative 
of  the  respective  Medical  Research  and  Development  Commands  from  each 
service;  and  one  representative  of  the  Headquarters,  Air  Force  Aero¬ 
space  Medical  Division,  or  Headquarters,  Air  Force  Systems  Command. 
The  TARP  has  the  authority  to  charter  technical  working  groups  (TWG) 
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for  the  purpose  of  interacting  at  the  scientific  bench  level  and  work¬ 
ing  on  viable  interservice  cooperative  research  programs.  At  present, 
only  one  TWG  exists.  It  is  in  the  area  of  biodynamics  and  the  human 
effects  of  vibration,  impact,  and  acceleration.  Under  the  auspices 
of  this  TWG,  a  joint  service.  Department  of  Transportation  study  to 
develop  a  standardized  set  of  algorithms  that  biodynamical ly  describe 
the  50th  percentile  male  has  been  accomplished  with  a  draft  report 
written  in  1980.  The  TARP  meets  in  business  session  twice  a  year  and 
hosts  one  extensive  technical  meeting.  The  TWG  meets  formally  twice 
a  year  and  other  times  as  necessary.  Colonel  Knapp  is  the  senior  Army 
member.  l.TC  Roger  Wiley  represents  Laboratory  interests. 


Tri-Service  Life  Support  Equipment  Retrieval  Program 

USAARL  conducts  a  tri-service  life  support  equipment  retrieval  program 
USURP)  which  brings  us  crash-damaged  helmets,  seats,  and  .flight 
clothing  for  analysis  and  study.  Helmets  are  the  items  most  often 
received  from  the  Air  Force  and  Navy. 

Army  aviation  life  support  equipment  involved  in  either  injury  causa¬ 
tion  or  prevention,  in  the  field,  is  sent  to  USAARL  for  biomedical 
and  injury  correlation  evaluation.  The  evaluation  assesses  the  effec¬ 
tiveness  or  deficiencies  of  the  life  support  equipment  through  an 
analysis  of  the  physical  condition  of  the  protective  devices,  the 
human  injury  incurred,  and  the  related  human  dynamics  involved  in  the 
accident . 

Data  collected  through  the  LSERP  helps  identify  hazard  protection 
problems  associated  with  the  equipment.  Also,  these  data  enable  us 
to  provide  injury  reducing  design  recommendations  and  health  criteria 
for  the  improvement  of  life  support  equipment.  The  Navy  Medical 
Department  maintains  a  permanent  position  for  a  Navy  aerospace  phys¬ 
iologist  at  USAARL  to  support  this  program.  The  Air  Force  has  contri¬ 
buted  a  senior  enlisted  life  support  equipment  technician  to  this 
program. 

Tri-Service  and  NASA  Human  Factors 
Engineering  Technical  Advisory  Group 

Because  of  the  diversity  of  subject  matter  covered  by  the  human  fac¬ 
tors  engineering  discipline,  the  scope  of  technical  areas  addressed 
by  the  Technical  Advisory  Group  (TAG)  is  necessarily  broad.  In  gen¬ 
eral,  human  factors  engineering  (HFE)  ,  as  defined  for  the  purposes  of 
TAG  operation,  deals  with  concepts,  data,  methodologies,  and  proce¬ 
dures  which  are  relevant  to  the  development,  operation,  and  mainten¬ 
ance  of  hardware  and  software  systems.  Subject  matter  subsumes  all 
technologies  aimed  at  understanding  and  defining  the  capabilities  of 
human  operators  and  maintainers  and  insuring  the  integration  of  the 
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human  component  into  the  total  systems  to  enhance  systems  effective¬ 
ness.  Technologies  directed  toward  improved  manpower  utilization 
through  selection,  classification,  and  training  are  included  as  appro¬ 
priate  . 

TAG  provides  a  mechanism  for  exchange  of  technical  information  in  the 
development  and  application  of  HFE  technology.  This  group  enhances 
the  coordination  among  government  agencies  and  encourages  in-depth 
technical  interaction  among  subgroups  in  selected  topical  areas.  TAG 
assists  as  required  in  the  preparation  and  coordination  of  tri-service 
documents  such  as  technology  coordinating  papers  and  topical  reviews. 


Army  Aeromedical  Concepts  Review  Committee  (AACRCj 

The  Army  Aeromedical  Concepts  Review  Committee  (AACRC)  is  a  standing 
committee  of  the  AMEDD  for  the  purpose  of  collecting  and  disseminating 
information  relative  to  aeromedical  evacuation  concepts,  equipment, 
and  techniques,  and  preparing  coordinated  AMEDD  positions  on  Army 
aeromedical  evacuation  issues.  The  committee  meets  formally  once  a 
year  with  representation  from  the  worldwide  AMEDD  aviation  community. 
Army  Reserve,  National  Guard  Bureaus,  and  DA  Deputy  Chief  of  Staff 
for  Operations  (DCSOPS)  ,  and  other  agencies  as  appropriate.  USAARL, 
with  a  mission  that  includes  aeromedical  evacuation  equipment,  devel¬ 
opment,  as  well  as  general  aviation  medicine  support  that  encompasses 
.AMEDD  aviation,  has  a  long-standing  history  of  intimate  participation 
in  the  committee's  activities.  MAJ  Chester  Duncan  is  the  designated 
laboratory  representative. 


Army  Life  Support  Equipment  Steering  Council 

This  advisory  council  was  chartered  in  the  mid-1970's  by  the  Command¬ 
ing  Generals  of  the  US  Army  Materiel  Research  and  Development  Command 
(DARCOM) ,  and  US  Army  Training  and  Doctrine  Command  (TRADOC) ,  the 
Office  of  The  Army  Surgeon  General,  and  Forces  Command.  This  is  a 
review  and  advisory  technical  council  that  insures  timely  and  perti¬ 
nent  technical  exchange  of  information  regarding  the  development, 
logistics,  use,  and  field  problems  associated  with  Army  aviation  life 
support  equipment.  The  committee  meets  on  a  twice-a-year  basis  and 
has  proven  to  be  an  effective  vehicle  for  maintaining  a  coordinated 
flow  of  technical  information  regarding  life  support  equipment  and 
the  solution  of  many  technical  and  administrative  life  support  equip¬ 
ment  problems  to  the  Army.  USAARL  participates  as  the  principal 
technical  consultant  to  the  council  and  is  instrumental  in  formula¬ 
ting  AMEDD  positions  and  policies. 
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23.  (U)  The  objective  is  to  provide  quantitative  information  on  the  physiological  pro¬ 
cesses  and  mechanisms  which  underlie  visual  perception  so  as  to  provide  a  data  base 
which  supports  applied  vision  research.  By  exploring  retinal  and  cortical  processes 
which  are  involved  in  the  transfer  of  visual  information,  a  quantitative  link  may  be 
established  between  neural  mechanisms  and  visual  performance. 

24.  (U)  The  approach  primarily  includes  single  and  multiple  neuron  recording  techniques 
In  animals  and  evoked  potential  and  psychophysical  procedures  in  human  subjects.  Re¬ 
sults  from  animals  will  be  used  to  construct  models  of  the  human  visual  system.  A 
multidisciplinary  approach  will  include  (l)  neurophysiology,  neuropharmacology  and 
neuroanatomy,  (2)  optical  physics,  optometry  and  physiological  optics,  and  (3)  sensory 
psychology. 

25.  (U)  8010-8109.  A  project  concerned  with  perceptual  oscillations  to  single  pulses 
of  light  was  completed.  A  light  emitting  diode  visual  stimulator  has  been  built  which 
provides  temporal  modulation  of  spectrally  broad  light  flashes  where  intensity  is  pro¬ 
portional  to  voltage  over  a  range  of  10,000  to  1.  A  computer  interface  for  producing 
well  controlled  pattern  stimuli  on  a  CRT  has  been  developed.  Additional  progress  in¬ 
cludes  completion  of  a  heart  rate  monitor,  an  extracellular  action  potential  interface 
to  a  computer  and  a  hydraulic  microdrive  system  for  positioning  microelectrodes  on  the 
Intact  retina.  Reports  in  preparation  for  open  literature  include  "Oscillations  in 
the  Visual  Response  to  Pulsed  Stimuli,"  "Spatial  Relationship  Between  a  Cat  Retinal 
Ganglion  Cells'  Receptive  Field  Center  and  It’s  Adaptive  Summing  Area,"  and  “Adaptive 
Sub-Units  Within  the  Receptive  Field  Center  of  Cat  Retinal  Ganglion  Cells."  The  devel¬ 
opment  of  a  neurooharmacology  lab  designed  to  study  neurotransmitters  within  the  visual 
system  has  been  started  this  year. 
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23.  (U)  To  establish  the  necessary  and  sufficient  biomedical  data  base  to  support 
valid  damage  risk  criteria  to  insure  adequate  hearing  protection  of  Army  personnel 
exposed  to  continuous  noise. 

24.  (U)  Behavioral,  histological,  and  electrophysiological  procedures  are  used  with 
animal  models,  and  audiometric  and  psychophysical  procedures  are  used  with  human  sub¬ 
jects.  Physical  characteristics  of  continuous  noise  environments  will  be  correlated 
with  patterns  of  hearing  loss. 

25.  (U)  8010-8109  Progress  on  this  project  has  been  limited  due  to  personnel  shortage: 
Work  has  continued  on  data  analysis  and  report  preparation  from  the  study  of  the  role 
of  pigmentation  in  susceptibility  to  noise  induced  hearing  loss.  Preliminary  analysis 
Indicates  that  pigmentation  has  no  major  role  in  determining  susceptibility  to  hearing 
loss. 
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23.  (U)  To  provide  valid,  meaningful  biomedical  impact  criteria  for  the  development  of  im¬ 
proved  designs  for  whole  body  protection,  and  the  means  to  assess  the  protective  perfor¬ 
mance  of  helmets  and  whole  body  protective  apparatus.  Improved  head  protection  from  im¬ 
pact  is  very  important  because  one  of  three  aviation  crash  fatalities  is  a  result  of  head 
and/or  neck  trauma. 

24.  (U)  The  approach  will  be  based  on  sound  and  accepted  experimental  bioengineering 
methods  including  mathematical  modeling,  pathophysiologic  techniques,  biomechanics. 
Structural  engineering,  thermodynamics,  and  physics. 

25.  (U)  8010-8109.  This  work  unit  supports  the  Army's  designated  responsibility  for 
direct  head-impact  research  for  all  three  services.  Work  continues  on  the  evaluation  of 
energy  absorbing  polyurethane  foam  and  different  shells  for  head  protection.  Preliminary 
data  have  been  obtained,  and  impact  design  recommendations  for  new  flight  helmets  have 
been  submitted  to  the  AVRADC0M  program  manager.  Energy-absorbing  earcups  were  impact 
tested,  both  with  inert  mass  and  with  human  surrogates.  Corrugated  aluminum  earcups  have 
passed  preliminary  acoustic  and  impact  tests.  Continued  support  was  provided  to  a  tri¬ 
service  contract  to  evaluate  the  tolerance  of  the  human  spine  to  vertical  acceleration  as 
imposed  by  the  Blackhawk  pilot's  seat  under  crash  conditions.  Engineering  evaluations  of 
crash-damaged  seats,  restraints,  and  helmets  for  the  Army  Safety  Center  continued.  A 
literature  survey  and  a  coordination  visit  were  completed  for  initial  planning  of  research 
to  determine  the  secondary  injury  potential  of  body  armor  when  defeating  .50  cal  ammuni¬ 
tion.  A  Letter  Report,  LR  81-2-4-1,  "Medical  Design  Criteria  for  Motorcyclist’s  Helmets" 
(Hundley)  was  written.  The  following  papers  were  presented  to  the  Aerospace  Medical 
Association,  May  81;  "Impact  and  Vibration  Testing  of  a  Modified  Uli-1  Crew  Seat"  (Shanahan 
and  "United  States  Army  Flight  Helmet  Performance"  (Reading  and  Haley). 


CASSSiUi  ■LhSkSmSmC 

DD/.1VJ498 


.>  si*'  ‘ 


tCSCARCM  AND  TECHNOLOGY  WOAK  UNIT  SUAAAAY 


iephe—  wmtmm 


rw  "TjjgMBDwaiawi;! 


titv«  t i—n«r  ciM«HyH«  cm»>' 


(U)  Auditory  Effects  of  Blast  Overpressure 


* *«.r  000200  Acoustics;  013300  Protective  Equipment;  00790 
Medici n 


%  MflMirncfiM 


S  168 


S  A07 


US  Army  Aeromedical  Research  Lab 

'■“"'Sensory  Research  Division 
Port  Rucker,  AL  36362 

Naaoffat.  ■wimatwi  tf«M  mi  m«i  4*mmm  rmurr^ 

Patterson,  James  H.,  Jr. 

(205)  255-4408 


Foreign  Intelligence  Considered 


Mozo,  Ben  T. 


POC:  DA 


L  Ot€Cr*VW.m  1A  AMWACM.  *■*<• 


23.  (U)  To  define  the  physiologic  effects  upon  the  auditory  system  of  blast  overpres¬ 
sure  generated  by  firing  Army  weapon  systems.  The  physical  characteristics  of  the 
pressure  wave  responsible  for  injury  to  the  auditory  system  will  be  determined.  Potentia 
protective  technology,  approaches,  and  devices  will  be  evaluated. 

24.  (U)  The  approach  is  three  pronged:  1.  Physical  measurements  to  define  the  nature 
of  the  noise  and  on  which  to  base  hazard  assessment.  2.  Direct  validation  of  hearing 
protective  devices  and  development  of  indirect  methods  to  determine  their  adequacy.  3. 
Basic  animal  and  human  studies  to  develop  a  data  base  for  more  accurate  tolerance  limits 
(damage  risk  criteria)  for  impulse  noise. 

25.  (U)  8010-8109  A  direct  validation  of  hearing  protection  for  the  VIPER  anti-tank 
Weapon  was  completed  with  34  volunteers.  EAR  earplugs  were  found  to  provide  adequate 
protection  for  two  rounds  fired  in  rapid  succession.  A  report  is  in  preparation.  A 
direct  validation  study  of  hearing  protection  for  the  M198/M203  was  initiated.  Data 
collection  is  in  progress.  Animal  studies  of  the  role  of  peak  pressure  in  determining 
auditory  injury  were  completed.  Peak  pressure  was  found  not  to  be  the  major  determinant 
Df  noise  induced  hearing  loss.  A  report  is  in  preparation. 
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23.  (U)  This  research  assesses  the  sound-attenuating  characteristics  of  passive  and 
active  hearing  protective  devices,  establishes  their  suitability  to  meet  the  needs  of 
the  Army,  develops  new  hearing  protective  devices,  determines  laboratory  and  field 
techniques  for  evaluation,  and  investigates  any  associated  medical  effects  on  audiologic 
performance. 

24.  (U)  Methods  utilized  for  the  determination  of  the  sound  attenuation  characteristics 
of  hearing  protective  devices  will  be  ANSI  Z22. 24-1957  and  ASA  STD  1-1975.  Objective 
laboratory  and  field  electroacoustic  methods  will  also  be  used. 

25.  (U)  8010-8109.  Completed  the  evaluation  of  several  hearing  protective  devices  to 
determine  the  acceptability  for  use  in  Army  noise  environments.  They  include:  (1)  DH- 
178  Helmet  for  use  with  the  extended  range  M-198  Howitzer;  (2)  Active  hearing  protector 
muff  for  the  infantry  soldier  to  be  used  with  shoulder-fired  weapons  and  within  the  IFV; 
(3)  IHADSS  Helmet  for  use  in  the  YAH-64  attack  helicopter.  Participated  in  a  round- 
robin  study  conducted  by  the  EPA  Noise  Enforcement  Division  to  determine  variability  of 
attenuation  characteristics  of  hearing  protective  devices  when  measured  by  different 
laboratories  (letter  report  in  progress).  USAARL  letter  report  LR  81-6-2-5,  Real 

Ear  Sound  Attenuation  Measurements  of  a  DH-132  Helmet  in  Combination  with  E-A-R  Plugs," 
was  completed.  Measured  the  effect  of  training  on  the  real-ear  attenuation  characteris¬ 
tics  of  the  triple  flange  ear-plug  (USAARL  report  in  progress).  Compared  the  attenuatioi 
characteristics  of  two' parachutist  helmets  (USAARL  LR  81-10-2-9,  "Evaluation  of  Two 
Parachutist's  Helmets.")  Continued  the  development  of  a  method  to  measure  the  sound 
attenuation  characteristics  of  hearing  protective  devices  using  miniature  microphones. 
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23.  (U)  To  provide  a  technological  data  base  relating  to  the  biomedical  aspects  of  the 
evaluation  of  life  support  equipment  (LSE)  and  its  correlation  with  injury  data  collected 
from  the  field,  to  identify  hazard  protection  problems  associated  with  LSE  and  to  provide 
conceptual  design  recommendations  and  criteria  to  improve  LSE  and  personnel  armor,  to 
provide  evaluation  of  crash-related  LSE  through  tri-service  LSE  Retrieval  Program  (LSERP). 

24.  (U)  Army  aviation  life  support  equipment  involved  in  either  injury  causation  or  pre¬ 
vention  in  the  field  are  sent  to  USAARL  for  biomedical  and  injury  correlation  evaluation. 
The  evaluation  assesses  the  effectiveness/deficiencies  of  the  life  support  equipment 
through  an  analysis  of  the  physical  condition  of  the  protective  devices,  the  human  injury 
incurred,  and  the  related  human  dynamics  involved  in  the  accident.  The  analysis  is  accom¬ 
plished  by  the  application  of  epidemiologic  methods,  medically  related  engineering  fail¬ 
ure  mode  analysis,  accident  investigative  procedures,  forensic  pathology,  mathematical 
modeling  and  applied  bioengineering  research  techniques. 

25.  (U)  8010-3109.  Presentations  were  made  to  the  Joint  Committee  on  Aviation  Pathology 
(Head  Injury  in  Helicopter  Accidents  as  Related  to  Head  Impact  Simulation  and  Human 
Tolerance,"  Oct  80)  and  the  Neuroelectric  Society  ("Head  Impact  Hazards  in  Helicopter 
Operations  and  their  Mitigation  Through  Improved  Helmet  Design,"  Dec  80)  concerning  hel¬ 
met  damage/ injury  correlation.  A  paper  was  presented  to  the  Aerospace  Medical  Associa¬ 
tion  on  US  Army  Life  Support  Training  (May  81).  Consultations  were  provided  to‘ the  US 
Army  Safety  Center,  the  Air  Force,  and  the  Navy  concerning  injury  prevention  aspects  of 
scientific  life  support  equipment.  LSERP  reviewed  over  50  Preliminary  Report  Aircraft 
Mishaps  (PRAMS);  10  of  these  mishaps  were  made  into  case  studies.  The  LSE  returned  from 
these  accidents  Included  22  helmets  (1  USAF  and  4  USN),  4  restraint  systems,  and  5  seats. 
Evaluation  letter  reports  were  submitted  to  the  appropriate  service  personnel  for  this 
equipment. 
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23.  (U)  To  conduct  multidisciplinary  basic  and  applied  biomedical  engineering  research  to 
provide  a  scientific  data  base  of  medically  pertinent  information  and  design  criteria  to 
reduce  or  elleviate  vibration  insult  to  the  operator  of  developmental  equipment  and  sys¬ 
tems.  To  determine  short-term  and  cumulative  biomedical  effects  of  vibration  on  the  mus¬ 
culoskeletal  system  and  develop  technological  methods  by  which  to  reduce  these  effects. 

To  duplicate  the  field  environment  of  vibration  to  study  effects  on  human  health  and  per¬ 
formance.  To  evaluate  and  develop  medical  criteria  on  human  vibration  tolerance  and  to 
provide  collateral  support  to  human  tolerance  studies  and  materiel  development. 

24.  (U)  Determine  dynamic  characteristics  of  the  advanced  combat  vehicle  technology  pro¬ 
gram  seat  by  Fourier  transform  techniques  using  instrumented  human  subjects  on  the  U5AARL 
multiaxis  vibration  table.  Assess  stress  arrtd  fatigue  reactions,  including  back  muscle 
stress  and  fatigue,  associated  with  operation  of  vehicle  controls,  video  displays,  target 
acquisition  systems,  and  seat  coupled  vibration  by  psychophysiologic  and  electromyograph¬ 
ic  techniques.  Make  standard  cardiopulmonary  measurements . 

25.  (U)  8010-8109.  Three  studies  evaluating  the  High  Survivability  Test  Vehicle-Light 

(HSTV-L)  were  completed.  One  study,  "Neck  and  Muscle  Stress  Induced  by  Postural  Effects 
and  Vibration  of  Supine  Seat"  (Aerospace  Medical  Association,  May  81),  demonstrated:  1) 
significant  increases  in  neck  muscle  stress  in  the  full  supine,  head  up  position;  2)  less 
neck  muscle  stress  as  the  seat  back  angle  became  vertical;  3)  greatly  reduced  head  vibra¬ 
tion  frequencies  above  20  hz  with  the  nead  off  of  the  headrest.  The  dynamic  visual  acu¬ 
ity  study  demonstrated  that  target  velocity  increases  on  the  HSTV-L  monitor  dramatically 
reduced  acuity  and  acuity  losses  were  much  less  for  high  contrast  targets  than  for  low 
contrast  targets.  The  study  of  cardiopulmonary  response  demonstrated  that  with  vibration 
cardiac  output  generally  decreases  by  10*  and  minute  ventilation  increases.  A  technical 
report,  TR  81-3,  "Vibration  in  a  Helmet  Mounted  Sight"  was  also  published.  V 
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3.  IUJ  To  identify,  assess,  and  prevent  unnecessary  healtn  hazards  associated  with  the 
flight  environment  and  to  obtain  a  biomedical  data  base  on  the  human  function  associated 
with  the  use  of  aircraft  oxygen  enrichment  breathing  systems  in  the  flight  environment. 

To  provide  the  Army  data,  information,  recommendations  and  criteria  to  aid  in  the  develop 
ment  and  deployment  of  life  support  systems  to  alleviate  identified  health  hazards. 

24.  (U)  The  approach  will  consist  of  a  biomedical  evaluation  of  state-of-the-art  oxygen 
enrichment  breathing  systems  during  aircraft  ground  and  flight  conditions.  The  evalua¬ 
tion  will  include  the  sampling  of  the  environmental  air  input  to  the  system  as  well  as 
the  system  output  enriched  air.  The  samples  will  be  analyzed  to  determine  the  systems' 
ability  to  effectively  filter  contaminants  known  to  exist  in  the  operational  environment. 
Physiological  data,  heart  rate,  oxygen  tension  and  respiratory  functions  as  well  as 
system  parameters,  oxygen  concentration,  flow  rates,  temperatures  and  pressures  will  be 
collected  during  ground  operations  and  aircraft  flight  at  altitude  to  assess  the  ability 
of  the  system  to  provide  aviators  the  required  oxygen  concentration  and  purity  during 
various  flight  profiles.  The  data  collected  will  be  evaluated  with  respect  to  bio¬ 
medical,  safety,  and  man/machine  limitations. 

25.  (U)  8010-6109.  Steady-state  flight  tests  in  the  U-21  fixed  wing  aircraft  have  been 
completed.  Results  were  reported  at  the  Aerospace  Medical  Association  52nd  Annual  Meet¬ 
ing  4-7  May  81,  and  in  conferences  at  the  Aviation  Research  and  Development  Command, 
20-22  May  bl ,  and  the  Directorate  of  Combat  Developments,  30  Sep  81  Data  collection 

in  the  UH-1  helicopter  was  delayed  until  late  September  1981  due  to  difficulty  in 
obtaining  a  safety-of-fl ight  release.  Two  papers  --  Onboard  Oxygen  Generation  Systems 
(080GS):  Army's  Future  Plans,  and  Flight  Tests  of  0BCGS  in  Army  Aircraft  --  will  be 
presented  in  Nov  81  at  the  Royal  Air  Force  Institute  for  Aviation  Medicine. 
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23.  (U)  Conduct  applied  medical  research  to  identify,  assess  and  prevent  unnecessary 
health  hazards  and  personnel  injuries  imposed  by  exposure  to  the  operational  environment, 
toxic  gases,  oxygen  levels,  chemical  and  biological  agents,  and  to  provide  the  Army 
technical  information,  recommendations  and  standards  to  be  used  in  the  development  and 
modification  of  systems  that  provide  protection  from  those  hazards. 

24.  (U)  The  approach  involves  the  application  of  physiological  and  biomedical  applied 
research  methods  utilizing  physical  examinations,  x-rays,  and  biochemical  analysis  tech¬ 
niques  to  isolate  the  hazards  involved  and  determine  required  protective  measures.  These 
techniques  will  be  applied  to  the  establishment  of  biomedical  requirements  of  environ¬ 
mental  control  systems  and  oxygen  generating  systems,  life  support  survival  equipment 
and  aeromedical  evacuation  and  rescue  equipment. 

25.  (U)  8010-8109.  A  protocol,  "Physiological  Assessment  of  the  Aircrew  Chemical 
Defense  Ensemble"  was  written  and  approved.  In  Phase  1  the  aviators  flew  alternately  in 
the  standard  flying  coverall,  the  US  Chemical  Defense  Ensemble,  and  the  United  Kingdom 
(UK)  Chemical  Defense  Ensemble.  In  Phase  II,  pilots  wore  developmental  uniforms  and  body 
cooling  garments.  In  both  phases,  physiologic,  psychomotor  and  performance  data  were 
collected.  Data  are  being  analyzed  and  a  report  of  preliminary  results  will  be  presented 

t  the  Tri-Service  Aeromedical  Panel  Meeting,  19-23  Oct  81.  Tri-service  and  tri-nation 
(US,  Canada,  UK)  coordination  has  occurred.  The  test  plan  was  presented  at  the  following 
onferences:  NBC  Steering  Committee,  8  Jul  81;  USAF:CPT  Wert,  6  Mar  81;  US  Army  Research 
Institute  of  Environmental  Medicine,  2  Apr  81;  and  Medical  Attache,  British  Embassy  Staff 
10-12  Aug  81.  Lectures  were  given  on  Chemical  Defense  to  the  Flight  Surgeon  Classes, 

3  Mar  81  and  15  Sep  81;  and  Operation  Problems  Course  at  Ft  Rucker,  2  Apr  81. 
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23.  (U)  The  technical  objectives  are  to  develop  methods  for  assessing  potential  visual 
problems  created  by  military  operational  environments,  to  establish  the  underlying  mech 
an isms  of  these  visual  problems,  and  to  evaluate  methods  for  protecting  and  enhancing 
visual  performance.  The  data  provided  will  impact:  (a)  crew  selection  and  retention 
standards;  (b)  optimal  visual  performance  criteria;  (c)  observer-display  compatibility 
and  (d)  assessment  of  medical  and  non-medical  material. 

24.  (U)  The  approach  will  include  physical  optics  techniques  of  photometry,  radlometrj, 
and  colorimetry;  optics  lab  testing  of  distortion,  prismatic  deviation,  power,  transmit^ 
tance,  haze,  neutrality,  and  resolution;  psychophysical  studies  using  human  and  animal 
observers;  and  neurophysiological  studies  using  gross  potential  and  single-cell  recordlijj 

25.  (U)  8010-8109.  Red  Instrument  lighting  was  found  to  preserve  the  observer's 
sensitivity  for  out-of-the-cockplt  viewing  to  a  greater  extent  than  does  blue-white 
lighting  under  conditions  of  nearly  total  darkness  but  not  under  full  moon  illumination 
Under  whole-body  vibration,  decrements  in  static  and  dynamic  visual  acuity  have  been 
shown  to  be  quantitatively  related  to  vibration  amplitude,  head  position,  target  con¬ 
trast,  and  target  velocity.  Other  accomplishments  include:  USAARL  LR-81-1-2-1,  Effect| 
jf  reduced  combiner  transmission  In  the  Integrated  helmet  and  display  sighting  system; 
JSAARL  LR  81-7-2-6,  Feasibility  of  utilizing  a  photochromlc  combiner  In  the  Integrated 
lelmet  and  display  sighting  system;  USAARL  LR  81-8-2-7,  A  reflection  analysis  of  alter¬ 
native  canopy  curvatures  for  the  Advanced  Attack  Helicopter;  Proceedings,  Aerospace 
ledical  Association,  May  1981,  San  Antonio,  TX,  Operational  laser  screening  examination 
»nd  a  comparison  of  visual  fields  with  fixed  and  moving  fixation  points. 
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23.  (U)  This  basic  research  program  will  attempt  to  identify  mechanisms  subserving  se¬ 
lected  visual  tasks  and  to  develop  advanced  testing  procedures  which  quantitatively 
examine  the  visual  skills  of  military  personnel.  Two  distinct  parallel  pathways  have 
been  discerned  in  the  visual  system  and  their  properties  suggest  that  one  channel  (sus¬ 
tained)  may  be  predominantly  involved  in  the  resolution  of  fine  spatial  detail  within 

a  visual  scene  whereas  the  other  channel  (transient)  may  be  more  Involved  in  the  detec¬ 
tion  of  coarse,  moving  targets.  Current  optometric  tests  of  visual  resolution  may 
provide  only  limited  Information  about  one  of  these  channels. 

24.  (U)  Our  approach  Is  twofold.  One  approach  is  to  evaluate  the  sensitivity  charac¬ 
teristics  of  the  sustained  channel  by  presenting  spatial  stimuli  of  two  different 
colors  both  within  and  outside  of  the  adapting  area.  The  second  approach  is  to  evalu¬ 
ate  a  method  for  the  rapid  assessment  of  contrast  sensitivity  which  may  provide  a  new 
research  and  clinical  tool. 

25.  (U)  (8103-8109)  The  evaluation  of  the  sensitivity  characteristics  of  the  sustained 
channel  has  been  completed.  It  was  found  that:  1)  under  simulated  ambient  conditions 
of  nearly  total  darkness  red  lighting  preserves  dark  adaptation  from  10  to  20  times 
better  than  does  blue-white  lighting  which  means  that  red  lighting  must  be  retained  in 
the  cockpit.,  2)  under  simulated  full  moon  illumination  there  was  no  difference  between 
the  red  and  blue-white  lighting,  3)  there  was  a  large  amount  of  spreading  of  adapta- 
tional  effects  to  the  non-stimulated  area  of  the  visual  field  which  cannot  be  explained 
solely  by  stray  light.  The  construction  of  the  apparatus  for  the  second  approach, 
spatial  bandwidth  equalization,  has  been  nearly  completed. 
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23.  (O)  The  Increased  concern  and  emphasis  upon  the  use  of  women  in  the  OS  Army  has  re¬ 
sulted  in  the  need  to  reevaluate  the  anthropometric  criteria  cited  in  AR  40-501  concern¬ 
ing  Class  1,  1A,  and  2  flying  duty.  Cockpit  design  criteria  (MIL  STD  1472  B)  indicate 
that  aircraft  designers  are  to  utilise  dimensions  corresponding  to  the  5th  through  the 
95th  percentile  male.  Standards  cited  in  AR  40-501  are  not  consistent  with  these  guide¬ 
lines,  and  previously  conducted  research  has  Indicated  that  personnel  smaller  than  the 
5th  percentile  male  are  capable  of  flying  some  Army  aircraft.  Hence,  a  need  exists  to 
reevaluate  and  modify,  as  appropriate,  extant  anthropometric  criteria. 

24.  (0)  Anthropometric  measurements,  to  include  strength  and  weight  measurements,  will 
be  obtained  from  individuals  (male  and  female)  whose  statures  are  less  than  64  inches  or 
greater  than  73  Inches.  Data  from  these  individuals  will  be  compared  with  the  cockpit- 
related  dimensions  and  individuals  will  be  placed  in  aircraft  to  determine  the  static 
linear  and  anthropometric  criteria.  Weight  criteria  will  be  determined  on  the  basis  of 
their  Interrelationship  with  crash-survivability  considerations,  aircraft  weight  and 
balance  considerations,  and  medical  guidance  regarding  obesity.  Strength  criteria  will 
b-e  recommended  after  consideration  of  both  the  maximal  force  required  to  fly  selected 
Amr  aircraft  and  the  evaluation  of  sustained  physical  exertion  upon  cognitive  and  psy- 
chovansory  capabilities  while  performing  multielement  tracking  tasks  using  aircraft 
controls  which  require  varied  levels  of  physical  force  input  for  their  operation. 

25.  (U)  8010-8109.  Due  to  lack  of  funding  until  8108,  progress  was  limited  to  pilot 
teats  evaluating  cardiovascular  response  to  large  numbers  of  repeated,  brief  isometric 
exertions,  variation  in  sitting  height  as  a  result  of  exposure  to  vibration,  and  the 
in-house  fabrication  of  apparatus  to  evaluate  dynamic  arm  and  leg  strength. 
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23.  (U)  The  objective  of  this  project  is  to  provide  a  definitive  assessment  of  medical 
problems  peculiar  to  the  aviation  environment  and  prepare  guidelines  for  field  commanders 
on  the  impact  of  these  problems  on  the  aviation  mission.  The  results  of  such  research 
will  aid  in  development  of  improved  standards  and  biomedical  techniques  for  the  field 
flight  surgeon  to  use  in  monitoring  and  treating  aviator  stress  and  fatigue  as  well  as 
the  medical  standards  for  selection  of  aviators  and  air  traffic  controllers  for  specific 
assignments. 

24.  (U)  A  multidisciplinary  approach,  utilizing  physiological  measuring  techniques, 
flight  su'-geon  assessments,  as  well  as  aircraft  comparisons,  will  provide  the  method  to 
analyze  aviator  performance  in  the  operational  environment.  Parameters  to  be  measured 
will  induce  heart  rate,  respiration,  biochemical  stress  indices,  and  inflight  per¬ 
formance  r.easurements . 

25.  (U)  3010-8109.  Progress  has  been  demonstrated  by  responding  to  request  from  Health 
Service  Command  to  send  a  research  team  to  four  Air  Ambulance  Units  to  evaluate  and  I 
define  hazards  incurred  by  the  units  due  to  their  unique  military  mission  and  environ¬ 
ment.  A  similar  request  has  been  received  from  the  Commander,  US  Army  Aviation  Center. 
Results  of  the  progress  within  this  program  have  been  presented  at  the  7th  Medical  j 
Command  Aviation  and  Medical  Conference,  "Crew  Rest  and  Workload,"  November  1980. 
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23.  (U)  Visual  perception  to  Army  aircrews  is  critical  for  pilotage,  navigation,  and 
weapon  utilization  to  fulfill  various  tactical  requirements.  The  objective  of  this  proj¬ 
ect  is  to  provide  US  Army  aviation  information  regarding  the  visual  performance  of  fixed 
and  rotary  wing  aviators  during  varying  tactical  missions.  Special  emphasis  will  be 
placed  on  the  objective  quantification  and  interpretation  of  these  data  and  their  rela¬ 
tion  to  variables  such  as  pilot  physiological  and  psychological  states  and  task  loading. 

24.  (U)  The  approach  will  involve  the  utilization  of  an  oculomotor  monitoring  and  record¬ 
ing  device  for  visual  data  collection  during  flight.  Areas  of  research  to  be  addressed 
will  include:  aviator  visual  performance  during  conditions  of  VFR,  IFR,  night,  and  nap- 
of-the-earth  flights;  oay  and  night  navigation;  scout  helicopter  operations,  and  varying 
aircraft  comparisons.  Measurements  of  dwell  times,  scan  rates,  fixations,  and  zones  of 
workload  will  be  analyzed  to  provide  visual  performance  criteria  and  models.  Addition¬ 
ally,  data  collection  equipment  and  techniques  are  being  designed  to  provide  the  ability 
to  record  visual  data  under  night  flight  conditions  and  data  analyses  project. 

25.  (u)  6010-8109.  Major  efforts  for  the  fiscal  year  were  expended  toward  a  joint  lab¬ 
oratory  research  program  with  the  US  Coast  Guard  Research  and  Development  Center  on 
"Visual  Detection  Strategy  of  US  Coast  Guard  Observers."  Progress  in  the  visual  per¬ 
formance  researen  nas  ceen  demonstrated  by  three  reports  in  tne  US  Army  Aviation  Digest-- 

The  Real  Thing"  (Oct  80);  "Down  and  Dirty”  (Nov  80);  and  "25th  Century  Today"  (Mar  81)-- 
and  one  article  published  in  tne  Army  Research,  Development,  ana  Acquisition  magazine, 
“Aviation  Night  Vision  Goggles  witn  Sup-miniature  instrument  Display"  (May/June  19cl). 
Presentation  was  made  to  American  Helicopter  Society  Annual  '-’eeting,  May  61,  "Comcarison 
f  r.elicooter  Copilot  Workload  Wnile  Using  Tnree  Navigation  Systems  Curing  Nap-Of-the- 
artr.  FI  i  cnt. " 
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23.  (U)  To  develop  and  define  relevant  physiological  parameters,  for  active  duty  Army 
aviators,  which  can  be  applied  to  medical  selection  and  retention  criteria;  develop  and 
validate  discreet  levels  of  combat  fitness,  for  active  duty  Army  aviators,  based  on 
selected  cardiopulmonary  parameters. 

24.  (U)  To  establish  statistically  validated  levels  of  physiological  fitness,  among  the 
subject,  active  duty  Army  aviator  population,  based  on  the  innovative  application  of  the 
following  technologies:  water-sealed  spirometry,  infrared  spectrophotometry,  body 
plethysmography,  ear  oximetry,  lung-Nitrogen  wash-outs.  Helium  iso-flows  and  dilutions, 
closing  volumes,  pulmonary  capillary  diffusions,  airway  resistances,  non-invasive 
cardiac  output  and  respiratory  quotient  determinations. 

25.  (U)  (81 03-81  OS )  Protocol  approved  by  US  Army  Medical  Research  and  Development  Command 
(USAMROC),  using  advanced  cardiopulmonary  technology  to  categorize  Army  aviators  into 
groups  of  combat  fitness.  Ultra-modern  cardiopulmonary  equipment  obtained  and  installed 
in  the  cardiopulmonary  laboratory  -  fully  operational  by  early  FY  82.  US  Army  Aero¬ 
medical  Research  Laboratory  (USAARL)  cardiopulmonary  technicians  have  been  completely 
trained  by  parent  company  in  use  of  new  equipment.  Initial  test  subjects  have  been  run 
on  new  equipment  to  resolve  technical  problems  that  may  exist.  Statistical  methodology 
for  study  has  been  fully  developed.  Sample  population  size  and  composition  has  been 
devised  using  DA  population  tables  for  active  duty  Army  aviators.  Coordination  has  begun 
with  the  Aeromedical  Center  to  procure  subjects  for  study. 
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23.  (U)  Little  is  known  about  the  medical  problems  which  extended  operations  have  on 
helicopter  aircrews.  The  objective  of  this  project  is  to  assess  the  biomedical  parameter; 
which  affect  aviation  personnel  during  sustained  military  operations.  The  overall  re- 

ults  of  the  research  will  provide  a  baseline  criteria  for:  (a)  physiologic  measures  of 
orkload,  stress  and  fatigue;  (b)  the  effect  of  workload,  stress,  and  fatigue  on  extended 
rerformance;  (c)  Army  aviation  personnel  requirements  for  sustained  operations;  and  (d) 
the  fatigue  and  stress  effects  caused  by  special  operational  equipment  such  as  night 
vision  goggles  or  helmet  mounted  sight  systems. 

24.  (U)  The  approach  will  involve  the  utilization  of  inflight  and  simulator  monitoring 
and  recording  systems  capable  of  sampling  and  recording  continuous  analog  and  digital 
information  in  experiments  designed  to  measure  pilot  performance  and  aircraft  response. 
These  recording  systems  and  statistical  techniques  will  be  utilized  to  quantify  and 
aredict  av'ator  performance  levels  and  subsequent  man-system  efficiency  as  a  function 
of  extended  military  operations. 

25  (U)  8010-8109.  During  FY  81,  data  from  the  extended  flight  in  the  simulator  study 

were  reduced  in  summary  form  and  due  to  lack  of  sufficient  professional  manpower  were 
submitted  for  contract  analyses.  The  visual  performance  data  analyses  contract  is  to  be 
sompleted  FY  82.  Preliminary  results  from  this  research  study  were  presented  at  the 
Aerospace  Medical  Association  Annual  Scientific  Meeting,  May  81,  "Rotary  Pursuit  Tracking 
Task  Performance  in  Conjunction  with  Extended  Flight  in  a  (Helicopter)  Simulator  ; 
ind  USAARL  Technical  Report  No.  81-1,  "Aeromedical  Factors  in  Aviator  Fatigue,  Crew  Work/ 
Rest  Schedules  and  Extended  Flight  Operations:  An  Annotated  Bibliography.” 
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23.  (U)  The  increased  sophistication  of  aircraft  instruments  and  weapon  system  dis¬ 
plays  has  placed  the  aviator  in  danger  of  being  unable  to  Drocess  available  information 
in  a  timely  fashion.  This  potential  problem  is  exacerbated  when  the  aviator  is 
fatigued,  a  situation  which  will  undoubtabiy  occur  in  the  modern  high-intensity  battle¬ 
field.  The  objectives  of  this  research  are  to  programmatically  evaluate  existing  and 
newly  developed  psychological  measures  of  fatigue  and  cognitive  overload  and  identify 
those  which  are:  (a)  suitable  for  use  during  actual  flight,  (b)  most  sensitive  to 
changes  in  level  of  fatigue  or  sensory  input,  and  (c)  best  suited  for  predicting  flight 
performance  cnanges. 

24.  (U)  Fatigue  and  cognitive  overload  problems  in  aircrews  will  be  documented  by 
on-site  visits  to  tactical  units.  As  a  problem  area  is  identified,  it  will  be  broKen 
down  into  component  elements,  with  an  emphasis  on  classifying  problems  according  to 
theoretical  constructs.  Once  a  theoretical  construct  (e.g.,  short-term  memory  overload) 
has  been  identified,  it  will  be  evaluated  by  integrating  appropriate  tests  and  experi¬ 
mental  procedures  into  a  visual/psycnomctor  tracking  task  which  will  be  designed  to 
simulate  vaiious  aspects  of  flight.  As  an  understanding  of  the  problem  area  is  gained, 
verification  i'  this  knowledge  and  evaluation  of  countermeasures  will  be  conducted  in  a 
flight  simulator  and  under  actual  flight  conditions.  Finally,  the  recommendations  are 
to  be  taken  back  to  the  tactical  units  for  user  evaluation. 

'2b.  (b)  b010-31l)9.  Due  to  the  transfer  of  the  principal  investigator,  the  initiation 

of  this  project  ias  been  delayed  until  appropriate  professional  manpower  can  be  secured. 
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23.  (U)  To  develop  a  method  of  screening  nerve  agent  antidotes  for  effects  on  the 
visual  system  using  the  marine  mollusc  Aplysia  as  a  relevant  animal  model.  To  determine 
the  effects  of  antidotes  directly  on  nerve  ceTls  at  the  various  levels  of  the  visual 
system,  and  on  transmission  of  messages  between  the  cells.  To  aid  in  development  of 
antidote  drug  preparations  which  will  not  impair  vision  and  thus  compromise  the  ability 
of  the  soldier  to  accomplish  his  missions. 

24.  (U)  To  study  electrical  responses  of  in  vitro  photoreceptor  and  visual-system  cells 
to  nerve-agent  antidotes.  Membrane  potential,  resistance,  and  current  responses  will 
be  measured  intracel  lulary  in  extra-retinal  photoreceptor  cells  and  then  in  cells  at 
the  various  levels  of  the  isolated  eyeortic  nerve-cerebral  ganglion  preparation. 

Effects  of  antidotes  on  discharge  rates  and  transmission  between  cells  will  also  be 
studied.  The  ionic  basis  of  antidote  action  will  be  determined  by  chemical  and  pharma¬ 
cological  means. 

25.  (U)  (8103-8100)  A  new  laboratory  has  been  set  up  and  equipped.  Equipment  has  been 
ordered,  received,  and  assembled  into  a  working  electrophysiological  recording  system. 
Biological  preamplifiers,  a  digital  current  injection  controlling  device,  a  digital 
display,  and  electrode  positioners  have  been  designed,  constructed,  and  tested.  A  photic 
stimulator  system  has  been  designed  and  assembled.  Preliminary  experiments  to  study  the 
responses  of  extra-retinal  photoreceptor  cells  in  a  biological  model,  Aplysia ,  have  been 
performed . 
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23.  (U)  This  project  is  a  component  of  the  US  Army  Medical  Research  and  Development 
Command  Chemical  Defense  program  which  is  determining  the  neural  effects  of  chemical 
agents  and  developing  antidotes  to  defeat  them.  The  primary  objective  of  this  research 
program  is  to  determine  the  effects  of  the  administration  of  nerve  agents  and/or  their 
antidotes  on  retina  or  higher  visual  administration  of  these  substances  will  be  quan¬ 
tified  and  an  assessment  made  of  performance  loss  due  to  drug  exposure.  The  sites  of 
action  and  uptake  of  antidotes  and  agents  within  the  visual  system  will  also  be  studied. 

24.  (U)  The  approach  will  include  single  and  multiple  neuron  recording  (gross  poten¬ 
tials)  techniques  in  anesthetized  animals.  By  examining  each  area  of  interest  before 
and  after  drug  administration,  drug  related  effects  on  overall  visual  function  can  be 
obtained.  Autoradiography  and  other  localization  and  histochemical  techniques  will  be 
used  to  localize  sites  of  action  and  uptake.  Gross  potential  data  will  be  comoared  to 
both  anatomical  findings  and  obtained  from  single  unit  studies  to  provide  an  overall 
picture  of  visual  system  function  following  antidote/agent  insult.  Results  from  these 
studies  will  be  used  to  infer  actions  on  the  impairment  of  the  human  visual  system  and 
the  ability  of  the  soldier  to  visually  complete  his  mission. 

25.  (U)  None. 
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Aberdeen  Proving  Ground,  MD 
21010  (1) 

Technical  Library 
Chemical  Systems  Laboratory 
Aberdeen  Proving  Ground,  MD 
21020  (1) 
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US  Army  Combat  Developments 
Experimentation  Command 
Technical  Library 
HO,  USACDEC 
Box  22 

Fort  Ord,  CA  93941  (1) 

US  Army  Materiel  Systems 
Analysis  Agency 
ATTN:  Reports  Distribution 
Aberdeen  Proving  ('.round,  MD 
21005  (1) 

Director 

USA  Med.  Rsch.  Inst. 

of  Chemical  Defense 
Aberdeen  Proving  Ground,  MD 
21010  lJ> 

HO,  First  United  States  Amy 
ATTN:  AFKA-MT)  (Surgeon’s  Ofc) 
Fort  George  G.  Meade  MD 
20755  (1) 

Director 

Ballistic  Research  Laboratory 
ATTN:  DRDAR-TSB-S  (ST1NFO) 
Aberdeen  Proving  Ground,  MD 
21005  (2) 

US  Army  Research  &  Development 
Technical  Support  Activity 
Fort  Monmouth,  N.l  07703 

(1) 


CDR/DIR 

US  Army  Combat  Surveillance  & 
Target  Acquisition  Laboratory 
ATTN  ’.  DF.LSC-D 

Fort  Monmouth,  NJ  07703  (1) 

US  Army  Avionics  R&D  Activity 
ATTN:  DAVAA-0 

Fort  Monmouth,  NJ  07703  (!) 


US  Army  White  Sands  Missile 
Range 

Technical  Library  Division 
White  Sands  Missile  Pange 
New  Mexico  88002  (l) 


Chief 

Benet  Weapons  Laboratory 

LCVSL,  USA  ARRADCOM 

ATTN :  DRDAR-LCB-TL 

Vatervliet  Arsenal 

Uatervliet ,  NY  12189  (1) 

US  Army  Research  &  Technology  Labs 
Propulsion  Laboratory  MS  77-5 
NASA  Lewis  Research  Center 
Cleveland,  OH  44135  (1) 


US  Armv  Field  Artillery  School 
Library 

Snow  Hall  ,  Room  18 

Fort  Sill,  OK  73503  (1) 

US  Arrv  Dugwav  Proving  Ground 
Technical  Library 
Bldg  5330 

Dugwav,  IT  84022  (1) 

US  Army  Materiel  Development  6. 

Readiness  Command 
ATTN :  ORCSG 
5001  Fisenhower  Avenue 
Alexandria,  VA  22333  (1) 

US  Army  Foreign  Science  4 
Technology  Center 
ATTN:  DRXST-IS1 
220  7th  St.,  NE 

Charlottesville,  VA  22901  (1) 

Commander 

US  Army  Training  &  Doctrine 
Command 
ATTN :  ATCD 

Fort  Monroe,  VA  23651  (2) 

Commander 

l’S  Army  Training  6  Doctrine 
Command 

ATTN:  Surgeon 

Fort  Monroe,  VA  23651  (1) 
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US  Arny  Research  4  Technology  Labs 
Structures  Laboratory  Library 
NASA  Langley  Research  Center 
Mail  Stop  266 

Hampton,  VA  23665  (1) 

Commander 

10th  Medical  Laboratory 
ATTN:  DF.HF.  (Audilogist) 

APO  New  York  09180  O) 

Commander 

US  Army  Natick  R4D  Command 
ATTN:  Technical  Librarian 
Natick,  MA  01760  (1) 

Commander 

l'S  Army  Troop  Support  4  Aviation 
Materiel  Readiness  Command 
ATTN:  DRSTS-W 

St.  Louis,  MO  63102  (1) 

Commander 

US  Army  Aviation  R4D  Command 
ATTN:  DRDAV-E 
P.0.  Box  20 

St.  Louis,  MO  63166  (1) 

Director 

US  Army  Human  Engineering 
Laboratory 

ATTN:  Technical  Library 
Aberdeen  Proving  Ground,  MD 
21005  (1) 


Commander 

US  Army  Aviation  Research  4 
Development  Command 
ATTN:  Library 
p.n.  Box  209 

St.  Louis,  MO  63166  (1) 


Human  Engineering  Division 
Air  Force  Aerospace  Medical 
Research  Laboratory 
ATTN:  Technical  Librarian 
Wr ight-Patterson  AFB,  OH  45433 

O) 

US  Navy 

Naval  Weapons  Center 
Technical  Library  Division 
Code  2333 

China  Lake,  CA  93555  (1) 


Commander 

US  Army  Health  Services  Command 
ATTN:  Library 

Fort  Sam  Houston,  TX  78234  (1) 


Commander 

US  Army  Academy  of  Health  Sciences 
ATTN :  Library 

Fort  Sam  Houston,  TX  78234  (1) 

Commander 

l'S  Army  Airmobility  Laboratory 
ATTN :  Library 

Fort  Fustis,  ''A  23604  (1) 

Air  University  Library  (AUL/LSF) 
Maxwell,  AL  36112  (1) 

US  Air  Force  Flight  Test  Center 
Technical  Library,  Stop  238 
Edwards  AFB,  CA  93523  (1) 

US  Air  Force  Armament  Development 
&  Test  Centoer 
Technical  Library 
Eglin  AFB,  FL  32542  (1) 

US  Air  Force  Institute  of  Technology 
(AFIT/LDF) 

Bldg  640,  Area  B 
Wright-Patterson  AFB,  r>H  45433 

(1) 


US  Air  Force  Aerospace  Medical 
Division 

School  of  Aerospace  Medicine 
Aeromedical  Library/TSK-4 
Brooks  AFB,  TX  78235  (1) 

Director  of  Professional  Services 
Office  of  The  Surgeon  General 
Department  of  the  Air  Force 
Washington,  DC  20314  (1) 

US  Navy 

Naval  Air  Development  Center 
Technical  Information  Division 
Technical  Support  Department 
Warminster,  PA  18974  (1) 


Human  Factors  Engineering  Division 
Aircraft  4  Crew  Systems  Technology 
Directorate 

Naval  Air  Development  Center 
Warminster,  PA  18974  (1) 
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US  Navy 

Naval  Aerospace  Medical  Institute 
I.ibrary 

Rldg  1953,  Code  012 
Pensacola,  FI.  32508  (1) 

US  Navy 

Naval  Submarine  Medical  Research 
Lab 

Medical  Library,  Naval 
Submarine  Base 
Box  900 

Croton,  CT  06340  (1) 

Director 

Naval  Biosciences  Laboratory 
Naval  Supply  Center,  Bide  844 
Oakland,  CA  94625  (1) 

Naval  Air  Systems  Command 
Technical  Library  AIR  9500 
Km  278  Jefferson  Plaza  IT 
Department  of  the  Navy 
Washington,  DC  203 J1  (l) 

US  Navy 

Naval  Research  Laboratory  Library 
Code  1433 

Washington,  0C  20375  (l) 

Department  of  Defence 
R.A.N.  Research  Laboratory 
P.0.  Rox  706 

Dari inghurst ,  N.S.W.  2010 
Australia  (1) 

Canadian  Society  of  Avn  Med 
c/o  Academy  of  Medicine,  Toronto 
ATTN:  Ms.  Carmen  King 
288  Bloor  Street  West 
Toronto,  Ontar 

M5S  1V8  (l) 

COL  F.  Cadigan 

DAO-AMLOUS  B 

Box  36,  US  Fmbassv 

FPO  New  York  09510  (1) 

MSHA 

Information  Center  Library 
P.O.  Box  25367 

Denver,  CO  80225  (l) 


US  Navy 

Naval  Research  Laboratory  Library 
Shock  6  Vibration  Information  Center 
Code  8404 

Washington,  DC  20375  (1) 

Director  of  Biological  &  Medical 
Sciences  Division 
Office  of  Naval  Research 
800  N.  Ouincy  Street 
Arlington,  VA  22217  (1) 

Commanding  Officer 
Naval  Medical  R&D  Command 
National  Naval  Medical  Center 
Bethesda,  MD  20014  (1) 

Commanding  Officer 
Naval  Biodynamics  Laboratory 
P.o.  Box  29407 
Michoud  Station 

New  Orleans,  LA  70129  (1) 


FAA  Civil  Aeromedical  Institute 
ATTN:  Library 
Box  25082 

Oklahoma  Cite,  OF  73)25  (1) 


PCIIM/SO.W 

1133  Sheppard  Avenue  West 

P.O.  Box  2000 

Downsview,  Ontario 

M3M  3B9  (1) 

Staff  Officer,  Aerospace  Medicine 
RAF  Staff 
British  Fmbassy 

3100  Massachusetts  Avenue,  N.W. 
Washington,  DC  20008  (1) 

Dr.  F.  Hendler 
Code  6003 

Naval  Air  Development  Center 
Warminster,  PA  18974  (1) 
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Director 

Walter  Reed  Army  Institute 
of  Research,  (WRAIR)  Bldg  40 
Washington,  DC  20012  (1) 

Commander 

US  Army  Medical  Research 

Inst,  of  Infectious  Diseases, 
(USAMRIID),  Bldg  1425, 

Ft.  Detrick 

Frederick,  MD  21701  (1) 

Commander 

US  Army  Institute  of  Surgical 
Research,  (USAISR) ,  Bldg  2653 
Ft.  Sam  Houston,  TX  78234  (1) 


Commander 

Letterman  Army  Institute  of 


Research, 

(LAIR)  Bldg  1110 

Presidio  of 

San  Francisco, 

California 

94129 

(1) 

HQ  AFMS/SGPA 

Brooks  AFB, 

TX  78235 

(1) 

Commander 

US  Army  Research  Inst,  of  Environmental 
Medicine,  (USARIEM)  Bldg  42 
Natick,  MA  01760  (1) 

Commander 

US  Army  Medical  Bioengineering 
Research  and  Development  Lab., 
(USAMBRDL)  Bldg  568 

Ft.  Detrirk,  Frederick,  MD  21701  (1) 

Superintendent 

Academy  of  Health  Sciences,  US  Army 
ATTN:  AHS-CDM 

Fort  Sam  Houston,  TX  782  )4  (I) 

Director  of  Defense  Research  and 
Engineering 

ATTN:  Assistant  Director 

(Environmental  and  life  Sciences) 
Washington,  DC  20301  (1) 

Command  Surgeon 

Rapid  Deployment  Joint  Task  Force 
MacDill  AFB,  FL  33608  (1) 
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